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L    EARTHQUAKES    AND    ELECTRICITY. 
By  Colonel  Arthur  Parnell,  late  Royal  Engineers. 

(Concluded  from  vol.  v.,  page  706.) 

5TLN  "APraftical  Treatise  on  Lightning  Proteftion,"  by 
M  Henry  W.  Spang  (Philadelphia,  1877),  it  is  stated  that 
Mr.  Cromwell  Varley,  F.R.S.  (whose  lamented  death 
has  recently  taken  place),  was  of  opinion  that  some  earth- 
quakes are  due  to  subterraneous  eleftrical  discharges.  He 
had  found  that  powerful  positive  currents  rushed  through 
the  Anglo-American  cables  towards  England  a  few  minutes 
before  and  a  few  minutes  after  the  shocks  of  March  17th, 
1871  (p.  29). 

In  "  Nature  "  (No.  247,  vol.  x.,  1874)  Mr.  H.  H.  Howorth 
expresses  his  opinion  that  the  earth  is  shrinking  about  its 
equatorial  region,  and  is  being  thrust  out  in  the  direction  of 
the  Poles  ;  and  he  thinks  that  the  distribution  of  this  force 
may  correspond  with  that  of  terrestrial  magnetism.  He 
quotes  from  Dr.  Zollner's  paper  in  the  '*  Philosophical 
Magazine,"  wherein  it  is  stated  that  Kriel  has  given  many 
instances  of  the  coincidence  of  earthquakes  with  magnetic 
disturbances.  Volcanoes  are,  according  to  Mr.  Howorth, 
the  mediate  results  of  the  shrinking  of  the  earth  ;  "  earth- 
quakes, on  the  contrary,  are  its  immediate  results,  and  go 
far  to  prove  that  terrestrial  magnetism  is  to  be  correlated 
with  the  force  which  is  shrinking  the  earth." 

The  article  in  the  "  Quarterly  Review  "  for  July,  1881, 
already  mentioned,  states  that  the  most  certain  characters 
and  accompaniments  of  earthquakes  appear  to  be  their 
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suddenness^  the  stifling  heat  and  eledtric  state  of  the  atmo- 
sphere, and  the  sudden  roar  as  of  distant  artillery.     Dr. 
Schmidt,  the  Government  Astronomer  at  Athens,  in  his  re- 
searches on  the  Grecian  earthquakes  of  1840  to  1878,  arrives 
at  the  result  that  the  great  ones  had  almost  invariably  a 
direction  from  N.E.  to  S.W.    The  reviewer  says  that  the 
same  faft  has  also  been  noticed  in  regard  to  severe  shocks 
in  America  in  1870 ;  and  he  then  asks  "  Is  not  this  the  line 
of  path  habitually  followed  by  eledlric  currents  ?  "     After 
further  discussion  on  the  physical  a(5tion  of  earthquakes,  he 
says — **  Considering  the  irresistible  force,  the  unmeasured 
rapidity,  the  quick  repetition,  and  the  long  duration  of  the 
shocks,  what  known  agent  in  Nature,  we  would  ask,  except 
Eledlricity,  is  capable  of  producing  at  the  same  time  such 
singular  effefts  in  the  sea  and  such  tremendous  results  on 
land  ? "     Lyell   and   other  authors   have  mentioned,    but 
v^dthout  laying  on  the  occurrence  the  stress  it  deserves,  the 
state  of  the  atmosphere  before  an  earthquake  as  densely 
charged  with  eledtricity.     "The  vicinity  of   hot  springs, 
volcanoes,   and  mud  lakes,  regions  of  intense  heat   and 
centres  of  the  eledlric  influence,  are  the  special  haunts  of 
the  earthquake,  and  Science  has  pretty  well  proved  that 
heat  and  eledlricity  are  convertible."    All  the  circumstances 
inseparably  connedted  with  earthquakes  point  to  the  con- 
clusion "  that  an  earthquake  is  the  result  of  discharges  of 
terrestrial  eleftricity  accumulated  in  the  bowels  of  the  earth, 
which  we  know  to  be  a  reservoir  of  elecftric  matter."    An 
earthquake  shock  **  is  a  diredl  blow  not  differing  probably 
from  that  of  a  lightning  stroke."    "  Even  if  it  be  proved 
that  the  solid  strata  beneath  the  surface  and  the  mountain 
masses  above  it  are  unfavourable  to  the  transmission  of 
eledtric  energy,  there  are  plenty  of  cracks  and  fissures  in  its 
solid  substances  through  which  it  may  shoot  forth.     In  the 
waters  of  ocean  it  finds  a  ready  conductor,  which  accounts 
for  the  way  in  which  ships  on  the  sea  are  affecJled  by  it." 

The  attention  of  eledlrical  engineers  is  invited  to  consider 
whether  it  may  not  be  possible  to  invent  some  species  of 
apparatus  "  capable  of  averting  the  calamity  from  its 
habitual  haunts."  The  reviewer  hopes  that  men  of  Science 
intent  upon  the  collei5tion  and  storage  of  eleAric  force  will 
not  negledl  "  that  storehouse  of  unlimited  energy  already 
filled  within  the  bosom  of  the  earth,"  and  he  trusts  that 
they  may  be  able  to  devise  means  for  preventing  the  fearful 
disasters  liable  to  be  occasioned  by  earthquake  shocks.  We 
have  given  but  a  brief  summary  of  the  salient  points  of  this 
cogently-reasoned  paper,  which  deals  with  the  subjedl  in  a 
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very  comprehensive  manner,  and  is  especially  powerful  in 
treating  on  the  geological  portion  of  the  question. 

In  April,  i88a,  the  present  writer  published  a  small  work 
on  "  The  AAion  of  Lightning,"  completed  by  him  in  April, 
1881.  He  was  unfortunately  unaware  of  the  researches 
concerning  the  association  of  eledlricity  and  earthquakes 
made  by  the  authors  he  has  mentioned,  or  the  short  allusions 
made  to  the  subjedl  in  his  work  would  probably  have  been 
more  copious  and  decided.  He  ventures,  however,  to  re- 
submit these  few  references  as  being  perhaps  entitled,  in 
their  measure,  to  take  part  as  links  in  the  chain  of  literary 
effort  under  investigation.  The  passages  arc  as  follows  : — 
"  We  appear  to  have  primd  facie  grounds  for  believing  that 
the  earth's  surface  is  really  the  collefting  plate  of  the  ter- 
restrial condenser ;  .  .  .  but  the  questions  now  arise,  what 
is  the  original  source  of  the  earth's  eledlricity  ?  and  how 
does  its  surface  collect  it  ?  In  our  present  state  of  know- 
ledge it  seems  to  be  impossible  to  get  beyond  conjedlure  in 
replying  to  such  questions.  Supposing,  however,  that  we 
take  up  the  opposite  view,  that  the  clouds  form  the  collcfting 
plate,  the  task  of  attempting  to  prove  how  they  originate 
and  coUedl  their  eledlricity  would  appear  to  be  even  more 
hopeless ;  for  although  we  reasonably  infer  that  the  clouds 
are  coUeftors  of  eleftricity,  we  do  not  know  the  faft  for 
certain.  .  .  .  But  we  do  know  with  certainty  several  im- 
portant fadts  regarding  the  earth's  eledlrical  constitution; 
one  is  that  it  is  a  great  holder  of  eledlricity ;  .  .  .  another, 
that  terrestrial  disturbances,  such  as  waterspouts,  earth- 
quakes, and  volcanic  eruptions,  are  connedted  with  the 
a<5tions  of  eledtricity  or  magnetism."  ..."  As  to  how  the 
earth  .  .  .  became  a  magnet  we  are  pra(5tically  in  total  ig- 
norance. The  faft,  however,  that  it  is  simtdtaneously  both  a 
holder  of  electricity  and  a  magnet  is  well  worthy  of  attention  ; 
and  so  also  is  the  fadt  that  phenomena  undoubtedly  elec- 
trical, ♦.«.,  earth-currents  and  auroras,  are  invariably  accom- 
panied by  magnetic  disturbances."  ..."  May  we  not 
conceive  the  subtle  force  usually  called  magnetism  to  be 
nothing  but  ele(5tricity,  t. «.,  electricity  bound  or  manifested  in 
a  peculiar  manner^  and  magnetism  itself  as  only  a  property  or 
influence  .  •  .  appertaining  to  certain  bodies  and  permitting 
this  particular  manifestation  ?"..."  On  this  principle, 
then,  the  earth  is  a  magnetic  body  like  steel  or  iron,  and 
what  is  known  as  its  magnetism  becomes  an  additional 
proof  of  the  presence  and  adtivity  of  its  electricity^  and 
strengthens  the  probability  that  the  globe  is  itself  the 
originator  of  thunderstorms  and  of  all  other  electrical  phenomenal 
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known  to  occur  in  connection  with  if.  That  the  separated 
agencies  composing  this  ele(5tricity  should  be  in  constant 
motion  in  the  magnetic  field  or  orb  from  the  Equator  to- 
wards the  Poles  is  what  is  to  be  expeAed ;  .  •  .  hence  .  .  . 
we  have  manifestations  of  motion  (rendered  irregular  by 
indudtion  and  by  geological  causes)  in  the  shape  of  earth- 
currents.  The  polar  accumulations  of  electricity  •  •  •  would 
explain  the  attraction  of  the  earth^s  poles  on  those  of  other 
magnets.  To  the  same  fadt  of  dense  accumulation  of  elec- 
tricity at  or  near  the  magnetic  and  terrestrial  poles  .  .  . 
would  be  attributed  the  manifestations  of  silent  continuous 
discharges  •  •  •  seen  under  the  form  of  aurora.  And  it  is 
conceivable  that  the  eledtricities,  in  their  motions  •••  to- 
wards the  poles,  are  occasionally  forced  •  •  .  to  accumulate 
for  a  time  at  certain  places  on  the  surface ;  and  when  this 
should  occur  in  regions  where  clouds  .  •  .  were  frequently 
present,  the  necessary  conditions  for  the  development  of 
thunderstorms  would  apparently  be  obtained.  Lastly,  if  the 
•  •  .  accumulations  should  occur  in  certain  portions  of  the 
earth's  crust  •  .  •  insulated  from  each  other,  and  below 
though  not  far  removed  from  the  surface,  and  especially  in 
regions  where  clouds  .  .  •  were  habitually  absent  (as  in 
Chili  and  Lower  Peru),  there  would  appear  to  be  possible 
causes  for  the  occurrence  of  earth  explosions  manifested  by 
earthquakes  "  (pp.  156 — 160).  In  regard  to  the  term  explosion 
here  used  the  writer  is  now  inclined  to  consider  the  nature 
of  an  earthquake  discharge  as  an  electrical  leak  rather  than 
as  an  ele(5trical  explosion. 

In  the  "  Athenaeum  "  of  July  8th,  1882,  a  review  of  the 
last-mentioned  work  was  given.  The  reviewer  noticed  the 
portions  relative  to  terrestrial  eledtricity  in  the  following 
terms : — "  The  earth-sprung  lightnings  which  so  constantly 
form  an  attendant  phienomenon  on  volcanic  eruptions,  and 
the  subterranean  thunder  which  at  times  resembles  the  artil- 
lery fire  of  a  naval  engagement,  are  at  once  fafts  that  sup- 
port the  view  given  in  this  book  of  the  funftions  of  the 
terrestrial  condenser,  and  hints  that  the  diligent  pursuit  of 
the  enquiry  may  yield  much  valuable  information  as  to  the 
general  theory  of  eleiStric  storms,  aSrial,  super-terrestrial, 
or  sub-terrestrial."  ..."  It  is  from  the  co-ordmation  of  the 
indications  given  by  the  barometer,  the  seismometer,  and 
the  various  appliances  for  measuring  eledtric  and  magnetic 
force  and  direction,  that  we  must  hope  to  arrive  in  due  time 
at  the  true  theory  of  ele(5tric  storms,  of  which  we  take 
thunder  and  lightning  to  be  one  form  and  earthquake 
anothen" 
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The  last  extradl  in  our  series  is  one  from  an  article  on 
"The  City  of  Earthquakes,"  in  the  "Atlantic  Monthly 
Magazine  "  for  March,  1883,  by  Mr.  Horace  D.  Warner,  a 
Civil  Engineer  who  was  present  at  Caracas  during  the  last 
earthquake  there,  on  September  6th,  1882.  It  appears  that 
it  was  accompanied  by  a  coast  wave,  and  that  serious 
damage  was  almost  wholly  confined  to  the  river  suburb,  the 
higher  portions  of  the  town,  built  on  a  rocky  substratum, 
being  untouched.  He  says  that  "  a  native  of  Venezuela 
would  laugh  at  the  idea  that  a  terremote  is  an  upheaval  of 
the  ground.  The  movement  of  dislodged  rocks,  the  dis- 
jointment  of  house-walls  and  their  way  of  falling,  the 
motions  of  a  tidal  wave  during  the  progress  of  an  earth- 
quake, all  prove  that  the  shock  is  a  lateral  push."  This 
statement  seems  to  corroborate  the  idea  already  suggested, 
in  reference  to  the  writings  of  Mr.  William  Nicholson  in 
1787,  that  the  shock  is  probably  a  discharge  not  of  the  con- 
centrated nature  of  an  explosion,  but  rather  that  due  to  a 
sudden  escape  of  accumulated  foru  from  the  ground  over  an  area 
of  some  extent, — a  theory  to  which  the  fadls  attendant  on 
eledlrical  leak  discharges  are  eminently  favourable. 

In  order  to  strengthen  the  idea  of  the  eledlrical  origin  of 
earthquakes  we  will  now  submit  a  list  of  some  of  those 
events  the  records  of  which  show  that  they  were  preceded, 
accompanied,  or  followed,  by  storms  of  thunder  and  light- 
ning. The  incidents,  unless  otherwise  annotated,  are  selected 
from  Mallet's  Reports. 

Preceded  by  Thunderstorms  (6  cases). 

1728.  August  3.     Berne.  1830.    June  26.       Honan, 

1784.  April  I.     Calabria.  China. 

1799.  December  11.     Sile-  1881.    July  22.       Morges, 

sia.  Switzerland.     (Standard, 

1828.  Jan.  16.     Hungary.  July  23,  1881.) 


Accompanied  by  Thunderstorms  (45  cases). 

1606  (B.C.).     Mount  Sinai. 
365  (A.D.).  July2i.  Greece 
and  Asia  Minor. 
557.      Constantinople    and 
Antioch. 
855.     Mayence. 
1062.    Switzerland. 

1117. 
1117. 
1138. 
1274. 
1365. 
1530. 
1560. 

Jan.     Upper  Italy. 

May.     Lidge. 

Wurzburg. 

England. 

Bologna. 

Flanders. 

Dec.  13.    Vienna. 

1091.    Angers. 

1563- 

Belgium. 
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1578.    Ofen,  Hungary. 
1583.     Mans,  France, 
1697.   March.  Transylvania. 
1704.    Nov.  4.   Switzerland. 
171 1.    May  17.    Bergen-op- 

Zoom. 
1715.    June  12.    Saxony. 

1719.  March  6.  Champagne, 
France. 

1720.  June  I.    Freiberg. 
1737.     May  17,  18,  and  21. 

Suabia. 

1752.    Sept.  9.    Rampiz  on 
the  Oder. 

1765.    July  23.    West  Both- 
nia, Sweden. 

1778.    Nov.  18.    Trieste. 

1784.  Jan.  17.  La  Rochelle, 
France. 

1786.      Dec.   25.      Rimini, 
Italy. 

1791.  Dec.  2.    Zante. 

1792.  Feb.  13.    Norway. 
1799.    Feb.  21.     Frankfort- 

on-the- Maine. 
1799.    Nov.  4.    Cumana,  S. 
America. 


1808.     April     II    and    21. 

Piedmont. 
1813.    Sept.  22.    Lower  En* 

gadine. 
1813.    December.    Epirus. 
1821.    Odlober  22.    Comrie, 

Perthshire. 
1829.      Ju'y   24*      Murcia, 

Spain. 

1837.  ^^S*  9*     Mexico. 

1838.  Feb.  28.     Lisbon. 
1819.    June  16.     Masulipa- 

tam,  India.     (Brit.  Assoc. 
Rep.,  1855,  P-  98.) 
1693.   January  11.    Catania. 
(Phil.  Trans.  Hutt.  Abr., 

iii.,  p.  556.) 

1819.  Jan.  28.  St.  Ubes, 
Portugal.  (Howard's  Cli- 
mate of  London,  ii.,  435.) 

1824.  July  13.  Christ 
Church,  Hampshire. 

1843.  July  5.  Penzance. 
(B.  A.  R.,  1845,  P-  20.) 

1845.  June  13.  Kent.  (B. 
A.  R.,  1845,  p.  20.) 


The  year  1750 — during  which,  on  September  30th,  the 
shock  at  Daventry,  in  Northamptonshire,  occurred — was  re- 
markable for  thunder  and  lightning  throughout  England 
(Priestley,  Hist.,  356).  In  1822  "  an  extraordinary  number 
of  violent  thunderstorms,  accompanied  by  earthquakes  and 
simultaneous  eruptions  of  Mount  Vesuvius,"  occurred  in 
France  and  over  a  great  part  of  the  Continent  (Anderson  on 
Lightning,  p.  76).  In  July,  1829,  earthquakes  occurred  in 
Hungary  and  in  Spain,  and  remarkable  thunderstorms  in 
many  parts  of  Europe  (Mallet).  In  1880,  and  again  in  1883, 
thunderstorms  and  earthquakes  were  very  prevalent  in  many 
countries. 

Followed  by  Thunderstorms  (22  cases). 


and 


1622.     March.      Upper 

Lower  Engadine. 
1626.    Sept.  6.   La  Capitan 

ata  and  Naples. 


1628.     Mecklenburg. 

1661.  March  27.    The  Va- 
lais,  Switzerland. 

1662.  September.    Rome, 
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1680.    July  24,  Orbes,  Swit- 
zerland. 
1750.    June  24.    Munich. 
1752.    April  15.    Stavanger, 

Norway. 
1754.    Sept.  6.     Constanti- 
nople. 
1760.   ,Aug.  17.    Salonica. 
Nov.  18.    Avignon. 
March  8.    Nantes. 
0£t.  24.    Sienna. 
March  5.     Palermo. 
July  18.    Gotha. 
Sept.  7.    Guadaloupe. 


1769. 
1814. 
i8ti. 
1823. 
1824. 
1824. 
1828. 
1834. 


Spain. 


April  II.    Venice. 
Odlober  6.  Cartagena, 


1785.  July  19.  Coldrti^amy 
Berwickshire.  (Phik  Tr., 
Ixxvii.) 

1864.  August  21.  Lewes, 
Sussex.  (B.  A.  R.,  1864, 
Trans.,  16.) 

1810.  Nov.  29.  H.M.S.  Sal* 
seiUy  10  leagues  S.  of  Cape 
Matapan,  Mediterranean 
Sea.  (Edin.  Journ.  Sc, 
1826,  v.,  222.) 

1883.  July  28.  ischia,  Bay 
of  Naples.  A  violeiit  thun- 
derstorm at  Naples  on  July 
29th.  (Times,  July  31, 
1883.) 


To  the  above  lists  it  may  perhaps  be  interesting  to  add  a 
few  meteorological  statistics,  gathered  from  the  records  of 
earthquake  incidents,  colle<5ted  by  the  writer  for  analysis,  up 
to  the  present  date.  Most  of  the  manifestations  named  are 
probably  closely  connedled  with  the  aftion  of  terrestrial 
ele<5tricity.  It  is  to  be  understood  that  either  shortly  before, 
or  during,  or  shortly  after  the  occurrence  of  shocks,  these 
additional  phenomena  were  among  the  attendant  circum- 
stances. The  number  of  separate  earthquake  cases  from 
which  they  are  gleaned  amounts  to  490. 

No.  of  cases. 

Thunder,  detonations,  and  rumblings      ...  156 
Isolated  rushes  or  currents  of  wind,  or 
hissing  sounds,  giving  the  idea  of  an 

escape  of  force      ...         31 

Waves  or  commotions  of  the  sea 28 

x&urorse           ...         •••         •••         ••.         .••  23 

Meteors         ...         .••         •••        •••         ...  73 

Ignes  fatui     ...         ...         ...         ...         ...  2 

Lightning  flashes  in  the  atmosphere  (ex- 
clusive of  thunderstorms)           15 

Flames  seen  to  issue  from  fissures           ...  10 

Magnetic  disturbances        22 

Tempests,    hail,    and    rain    (exclusive   of 

thunderstorms       62 

Whirlwinds 7 

Snowstorms  ...        ...        •••        ...        •*.  8 
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We  propose  to  conclude  our  paper  with  a  few  remarks  on 
the  subjeft  of  the  prevention  of  earthquakes.  The  time 
seems  to  have  arrived  when  it  behoves  philosophers  and 
physicists  to  devote  their  energies  in  a  far  greater  degree 
than  has  hitherto  been  the  case  to  the  endeavour  to  prevent 
the  occurrence  of  dangerous  physical  phenomena.  The 
scientific  tendency  of  the  time  has  hitherto  been  principally 
to  record  and  to  measure  the  efife(5ts  of  these  catastrophes. 
But  it  appears  quite  within  the  bounds  of  possibility  for 
learned  men,  carried  away  by  an  abstraA  love  of  their 
knowledge,  to  push  their  efforts  in  this  direftion  a  little  too 
fan  Ingenious  instruments  have  been  devised  not  only  for 
the  purpose  of  foretelling  the  approach  of  earthquakes,  but 
also  with  the  objedt  of  accurately  measuring  their  intensity, 
r^te  of  transit,  and  other  (by  no  means  unimportant)  features 
of  their  operation.  But  cui  bono  these  elaborate  contrivances 
80  far  as  tending  to  mitigate  the  terrible  power  of  the  con- 
vulsions ?  Without  wishing  to  undervalue  in  the  smallest 
degree  the  great  labours  and  researches  of  Prof.  Palmieri, 
the  Italian  physicist  who  superintends  the  well-fitted  observ- 
atory at  Mount  Vesuvius,  designed  to  give  warning  of  coming 
earthquakes  in  the  region  of  the  Bay  of  Naples,  can  it  be 
said  that  a  single  human  life,  or  even  a  single  building,  has 
been  saved  from  loss  by  earthquake  since  its  establishment  ? 
Within  a  space  of  little  more  than  two  years  Ischia  has 
experienced  two  severe  earthquakes.  By  the  first — that  of 
March  5th,  1881 — it  appears  that  114  lives  were  lost, 
289  houses  were  destroyed,  260  families  were  rendered 
homeless,  and  property  was  ruined  amounting  in  value  to 
about  3^40,000.  By  the  second — ^that  of  July  28th,  1883 — 
1990  lives  have  been  lost,  374  persons  have  been  injured, 
and  four  towns  and  villages  have  been  pradtically  reduced 
to  heaps  of  stone.  Now  it  is  distinftly  recorded  in  a  trust- 
worthy source  of  information  ("  Nature,"  August  9,  1883) 
that  Prof.  Palmieri's  delicate  seismometers  at  Vesuvius  re- 
corded no  tremors  whatever  previous  to  the  fatal  shock  of 
last  July.  But  did  they  even  record  any  warning  signs  pre- 
vious to  that  of  March,  1881  ?  Or,  if  they  did,  was  the 
record  of  the  slightest  benefit  ? 

Take  another  aspedl  of  the  question.  By  simply  referring 
to  the  various  illustrated  periodicals  of  March,  1881,  we  see, 
with  considerable  accuracy,  the  nature  of  the  buildings 
which  by  their  toppling  over  were  the  immediate  cause  of 
the  great  loss  of  life  that  ensued.  They  are  evidently  sub- 
stantial masonry  edifices,  ranging  to  as  many  as  three  and 
four  storeys  in  height.  Now  the  construftion  of  such  houses 
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in  a  place  like  Ischia^  known  to  be  liable  to  shocks,  seems 
of  itself  to  demonstrate  a  remarkable  absence  of  reasoning 
power.  But  who  would  credit  that  after  the  catastrophe  of 
March,  1881,  not  only  were  the  untouched  masonry  buildings 
not  pulled  down  or  not  disused,  but  the  ruined  buildings 
were  adlually  rebuilt  in  their  previous  lofty  fashion  ?  But 
this  is  what  has  really  taken  place;  the  lessons  taught  by  the 
March  slaughter  have  been  positively  nil.  One  would  have 
thought  that  after  that  event  the  least  the  Italian  philosophers 
could  have  done  would  have  been  to  insist  on  all  buildings 
in  Ischia  being  construdled  of  wood  (or  of  light  iron),  and 
only  of  one  storey.  But  they  appear  to  have  negledled 
their  obvious  duty  in  this  respedl ;  the  Public  Works 
authorities  seem  to  have  displayed  to  an  abnormal  extent 
the  laissez  alter  qualities  proverbially  attributed  to  the  deni- 
zens of  Southern  Europe,  and  the  result  has  been  the  great 
human  sacrifice  that  has  recently  taken  place.  But  if  the 
theory  of  the  eledlrical  origin  of  earthquakes  cannot  be 
proved  to  be  the  delusion  of  madmen,  do  not  these  suc- 
cessive Italian  holocausts  call  for  at  least  a  careful  examina- 
tion, by  bodies  of  men  like  the  Academy  of  France  or  the 
Royal  Society  of  England,  of  the  fadts  and  arguments 
brought  forward  by  those  who  earnestly  advocate  this 
theory  ?  Take  the  matter  on  this  ground  alone.  If  the 
eledtrical  theory  be  accepted  there  is  at  least  a  chance  of 
devising  measures  capable  of  tending  to  avert  these  disasters. 
After  much  refledlion  the  writer  is  firmly  convinced  that 
simple  and  economical  means  could  at  once  be  tried  which 
might  (if  experiments  were  patiently  pursued)  lead  to  the 
discovery  of  a£lual  preventives  to  these  dreadful  plagues. 
But  if  the  theories  of  steam,  cooling,  shrinking,  subsidence, 
vibration,  &c.,  be  persistently  believed  in,  what  possible 
remedy  ever  can  be  obtained.  From  their  very  nature  these 
theories  cannot  lead  to  any  preventive  measures  ever  being 
adopted.  That,  of  all  countries  in  the  world,  the  one  which 
contains  the  great  Calabrian  "  earthquake  battle-field," — 
the  one  which  from  time  immemorial  has,  owing  to  her 
soil's  fearful  shudderings,  lost  unnumbered  sons  and  daugh- 
ters, prematurely  cut  off  from  this  bright  earth  in  all  their 
youth  and  pride, — the  one  which  brought  forth  Galvani, 
Volta,  and  Beccaria,  and  made  her  colleges  the  very  homes 
and  nurseries  of  eleftricity, — that  this  country  should  negleft 
to  apply  eleftrical  experiments  towards  the  prevention  of 
disasters,  which  all  experience  shows  are  at  least  inti- 
mately associated  with  known  eledlrical  phenomena,  seems 
almost  incredible.  Let  us  cease  to  stigmatise  earthquakes  as 
VOL.  VI.  (third  series).  ^         T 
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"  mindless  accidents  of  Nature  " ;  rather  let  us  consider  them 
as  wilful  strokes  of  the  Adversary,  and  let  us  ask  for  light 
wherewith  to  design  measures  that  shall  tend  to  render 
these  deadly  convulsions  impossible. 


11.    CANINE    INTELLIGENCE. 
(Concluded  from  vol*  v.,  p.  738.) 

IL 

O  one  can  have  watched  the  ordinary  life  of  dogs 
without  observing  for  himself  that  much  of  their 
condudl  is  not  merely  the  result  of  habit  inherited 
or  acquired,  but  is  intelligent,  original,  and  suited  to  the  oc- 
casion. This  is  of  course  especially  marked  in  specially 
clever  dogs,  but  all  dogs  show  it  in  a  high  degree.  The 
other  day  I  got  over  a  fence  which  my  dog  could  not  get 
through ;  he  immediately  showed  his  intelligence  by  running 
along  the  fence  for  60  yards  or  so,  and  finding  out  a  place 
where  he  could  scramble  through.  The  unintdligent  a<5tion 
would  have  been  to  jump  at  the  impossible  place  for  an  hour 
or  two.  Not  to  attempt  the  clearly  impossible  is  a  marked 
sign  of  intelligence  in  dogs  and  men.  "  Happy  they,"  says 
Goethe,  *'  who  soon  detedl  the  chasm  that  lies  between 
their  wishes  and  their  powers." 

It  is  not  my  intention,  however,  to  give  in  this  paper  any 
special  anecdotes  illustrative  of  Canine  Intelligence.  To 
my  mind  the  ordinary  every-day  intelligence  of  the  dog  is 
sufficiently  convincing.  When  Pincher  does  not  wait  at  the 
window  for  his  master's  return  because  he  went  out  with  a 
hand-bag,  and  therefore  has  gone  to  town  for  the  night ; 
when  Sambo  whines  and  is  miserable  because  he  sees  my 
packed  portmanteau  in  the  hall,  and  knows  that  means  some 
days  absence ;  when  Toby  does  not  attempt  to  follow  me 
because  I  have  on  a  black  hat  and  frock-coat ;  when  Turk, 
anxious  to  be  up  to  mischief,  shams  sleep,  and  then  steals 
softly  out  of  the  room ; — ^when  ordinary  commonplace  dogs 
perform  a<5tion8  like  these,  and  continually  nwdify  their 
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conduct  according  to  circumstances,  we  cannot  but  call  their 
adtions  intelligent; 

Nor  have  I  space  to  enter  upon  the  emotional  charadter 
of  the  dog.  This,  too,  I  must  leave  the  reader  to  fill  in  from 
his  own  observation.  What  I  wish  to  do  now  is  to  enquire 
whether  we  may  apply  the  term  rational  to  the  a(5tions  of  the 
dog  ?  May  we  speak  of  Reason  in  the  lower  animals  ?  Or 
must  we  speak  of  intelligence  only,  or  intelledl,  and  hold 
that  man  is  the  only  rational  creature  ?  That,  I  think,  de- 
pends entirely  upon  our  definition  of  Reason.  The  word 
Reason  is  used  in  a  wider  and  in  a  narrower  sense.  In  the 
wider  sense  it  is  antithetical  to  Instindl ;  in  the  narrower,  it 
is  the  process  of  abstradl  thought  effedled  through  the 
medium  of  signs  written  or  spoken.  If  we  accept  the  former, 
and  regard  a  rational  adl  as  one  performed  in  special  adapta- 
Hon  to  special  circumstances^  1  do  not  see  how  the  term  rational 
can  be  denied  to  such  adts  as  we  see  daily  performed  by  dogs 
of  very  average  ability.  If  we  maintain  the  latter  view,  and 
hold  that  Reason  is  abstract  thought  carried  on  by  means  of 
language,  I  do  not  see  how  the  term  rational  can  be  applied 
to  any  animal  adt  whatever. 

The  question,  however,  arises  how  far  we  have  any  right 
to  restridl  the  word  Reason  in  this  way  ?  All  processes  of 
thought  are  carried  on  by  association  of  ideas ;  and  in  the 
chain  of  association  there  may  be  links  of  all  kinds  furnished 
by  all  the  senses  we  possess.  Man  adds  to  the  natural  links 
in  this  chain  of  association  certain  arbitrary  symbols  of  his 
own  manufadture ;  and  we  call  these  arbitrary  symbols 
words.  But  does  the  introdudtion  of  these  special  links  in' 
the  chain  cause  the  association  to  differ  in  kind  from  that  in 
which  such  links  are  absent  ?  If  it  does,  then  we  may  fairly 
apply  the  term  reason  to  this  special  form  of  mental  adtion, 
and  hold  that  reason  is  distindtive  of  man.  But  if  the  nature 
of  the  association  does  not  differ  in  kind,  then  let  us  not  deny 
to  Diamond  his  share  in  the  rational  faculty  which  gave  to 
his  master  his  proud  pre-eminence. 

In  this  connedtion  it  is  impossible  to  avoid  some  allusion 
to  the  question  how  far  animals  have  the  power  of  forming 
abstradt  ideas.  Let  us  first  hear  what  Mr.  Romanes,  a 
recognised  authority,  writes.  **  Give  a  cat  or  dog,"  he  says, 
"  some  kind  of  meat  or  cake  which  the  animal  has  never 
before  met  with,  and  the  careful  examination  which  the 
morsel  undergoes  before  it  is  consigned  to  the  mouth  proves 
that  the  animal  has  properly  abstradt  ideas  of  sweet,  bitter, 
hot,  nauseous,  or,  in  general,  good  for  eating  and  bad  for  eat- 
ing,— i.e.,  abstradt  ideas  of  quality  as  apart  from  the  objedt 
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examined^ — ^the  motive  of  the  examination  clearly  being  to 
ascertain  which  general  idea  of  quality  is  appropriate  to  the 
particular  objeft  examined."  With  this  statement  I  cannot 
altogether  agree.  In  the  first  place  I  do  not  like  the  use  of 
the  expressions  "  abstraft  ideas  of  quality  "  and  "  general 
ideas  of  quality  "  as  synonymous ;  and,  in  the  second  place, 
if,  as  the  words  **  apart  from  the  objedl  examined  "  seem  to 
imply,  Mr.  Romanes  wishes  us  to  understand  abstraA  ideas 
in  what  I  regard  as  the  true  sense  of  this  phrase,  then  I 
cannot  agree  that  '*  the  animal  has  properly  abstra<5t  ideas." 
I  do,  most  certainly,  believe  that  the  dog  has  the  power  of 
forming  general  ideas ;  but  I  do  not  believe  that  the  dog,  or 
any  animal,  has  the  power  of  forming  abstraft  ideas  properly 
80  called. 

Let  me,  however,. show  the  sense  in  which  I  understand 
the  terms  general  ideas  and  abstraA  ideas.  I  believe  it  to 
be  the  sense  in  which  they  are  always  used  by  Mr.  Herbert 
Spencer.  What  we  chiefly  need  now  in  our  discussions  of 
matters  conneAed  with  this  subjedl  is  greater  precision  in 
our  uSe  of  such  terms  as  these. 

A  general  idea  then  is,  as  the  word  implies,  opposed  to 
that  special  idea  which  arises  in  the  mind  on  sight  of  a  par- 
ticular objedl.  If  I  look  out  of  window  I  see  a  horse,  and 
I  have  a  special  idea  of  this  particular  individual  horse.  (I 
use  the  word  idea  in  each  case  merely  to  mark  the  opposi- 
tion.) But  you,  my  reader,  who  do  not  see  that  horse,  have 
a  |;eneral  idea  of  horse  called  up  in  your  mind  by  a  certain 
printed  word. 

Now  there  can,  I  think,  be  little  doubt  that  animals  are 
perfectly  well  able  to  form  general  ideas  of  objedls.  See 
how  a  dog  starts  at  the  sound  of  a  strange  footstep.  Surely 
we  must  suppose  that  the  unusual  footfall  suggests  the  idea 
of  a  stranger  by  whom  it  is  produced.  But  if  of  a  stranger 
it  must  be  general,  not  individual.  So,  too,  with  qualities. 
A  strange  piece  of  meat  suggests  an  idea  of  taste,  as  part  of 
the  total  idea  of  the  object ;  and  since  the  meat  is  of  unknown 
and  untried  charaiSler,  the  suggested  idea  of  taste  must  be 
general,  and  not  particular.  In  this  way  the  dog  may  be 
supposed  to  have  general  '*  ideas  of  sweet,  bitter,  hot,  nau- 
seous, and,  in  general,  good  for  eating  and  bad  for  eating." 
But  they  are  general  ideas,  not  abstraiSl. 

What,  then,  are  abstra<5t  ideas  ?  Abstradl  ideas  are  ideas 
of  qualities  or  relations  isolated  from  their  usual  accompani- 
ments. The  act  of  abstraction  is  the  act  of  separating  in  thought 
qualities  or  relations  which  are  inseparable  in  fact.  Thus  we 
can  form  an  abstract  idea  of  roundness  apart  from  any 
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objedls  which  are  round ;  we  can  form  (and  formulate) 
abstraA  ideas  of  numerical  relations  apart  from  the  objedls 
which  enter  into  these  relations,  and  we  can  frame  and 
discuss  abstradl  ideas  of  figure  apart  from  the  objedls  which 
exhibit  this  spatial  relation.  These  abstraA  ideas  may, 
moreover,  like  our  ideas  of  objedls  (groups  of  qualities  in 
natural  combination),  be  either  particular  or  general.  The 
abstract  idea  of  roundness,  for  example,  is  and  must  always 
be  particular,  for  there  are  not  different  kinds  of  roundness 
which  may  give  rise  to  a  general  idea  of  roundness.  The 
abstract  idea  of  a  triangle,  on  the  other  hand,  may  be  either 
particular,  as  in  the  case  of  an  isosceles  triangle,  or  general ; 
the  general  abstra(5t  idea  being  a  conception  of  that  general 
relation  to  each  other  of  three  straight  lines,  without  which 
no  triangular  figure  can  exist. 

Note  now  the  difference  between  the  general  ideas  of 
sweet,  bitter,  &c.,  to  which  Mr.  Romanes  alludes,  and  the 
abstradl  ideas  of  sweetness,  bitterness,  and  so  forth.  The 
ideas  of  sweet,  bitter,  &c.,  formed  by  a  dog  are  not  isolated ; 
they  form  part  and  parcel  of  the  conception  of  the  obje£t 
under  examination.  They  are  general  because  no  special 
form  of  sweetness,  bitterness,  &c.,  can  be  called  up  in  asso- 
ciation with  the  other  qualities  of  a  hitherto  unexplored 
objedl.  But  they  are  not  **  apart  from  the  objedl  examined." 
There  is  no  separation  in  thought  of  the  qualities  of  the 
objedl  in  question. 

This  separation,  which  I  hold  to  be  essential  to  an  abstradl 
idea  properly  so  called,  is,  to  quote  the  words  of  John  Locke, 
''  an  excellency  which  the  faculties  of  brutes  do  by  no  means 
attain  to."  It  is  only  the  human  mind,  and  that  mind  in  a 
somewhat  advanced  state,  that  can  analyse  an  objedl  (or 
group  of  qualities  in  natural  combination)  into  its  component 
parts,  and  then  consider  certain  of  those  qualities  to  the 
exclusion  of  the  others. 

Man  in  fadl  does  two  things  which  no  dog  can  do.  By 
analysis  he  breaks  up  his  conception  of  an  objedl  into  sepa- 
rate components,  and  studies  those  components  by  them- 
selves ;  and  by  synthesis  he  builds  up  a  more  comprehensive 
conception,  adding  fresh  components  which  he  has  discovered 
by  study  and  refledtion.  It  is  by  the  symbolic  use  of  words 
that  he  is  enabled  to  carry  on  his  analysis ;  and,  on  the 
other  hand,  as  I  have  said  elsewhere,  ''  it  is  the  word  that 
groups  around  itself  not  only  the  little  cluster  of  associated 
ideas  which  make  up  the  ordinary  unrefledling  conception 
of  the  objedl  it  symbolises,  but  also  all  those  further  ideas 
which  are  the  result  of  scientific  study.    The  word  iq  the 
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peg  upon  which  we  hang  those  abstradl  qualities  which  by 
means  of  words  we  have  isolated." 

But  it  may  be  said  that,  although  their  language  differs 
from  ours,  animals,  too,  have  their  language, — imperfe£t  it 
is  true,  but  still  a  language  of  their  own, — a  means  of  com- 
munication with  their  fellows ;  and  this  is  perfedlly  true. 
It  is  true,  too,  that  my  dogs  can  understand  much  that  I 
say  to  them — can  understand  my  language.  But  all  that  a 
dog  can  communicate  to  his  fellow — all  that  I  can  commu- 
nicate to  my  dog — is  a  sign  which  he  has  learnt  to  associate 
with  certain  feelings  or  with  certain  a(5tions  to  be  performed. 
The  communication  deals,  too,  with  immediate  feeling  or 
adlion  ;  its  sphere  is  the  here  and  the  now.  There  can  be 
no  doubt  that  dogs  associate  with  barking  in  certain  tones 
special  emotional  states  in  their  companions.  In  fadt  it  is 
probable  that  dogs  can  in  this  way  communicate  to  each 
other  a  wide  range  of  states  of  feeling.  But  these  states 
are  present  states,  not  states  past  or  future ;  they  are  their 
own  states,  not  the  states  of  others.  A  dog  can  call  his 
companion's  attention  to  a  worriable  cat,  or  he  may  have 
his  attention  roused  by  my  exclaiming  **  Cat."  But  no  dog 
could  tell  his  companion  of  the  successful  "  worry  "  he  had 
just  enjoyed,  or  suggest  that  they  should  go  out  for  a  "  worry  " 
to-mofrow  morning.  And  here  we  come  upon  what  seems 
to  me  the  fadt  which  raises  man  so  immeasurably  above  the 
level  of  the  brute.  The  brute  has  to  be  contented  with  the  expe- 
rience he  inherits  or  individually  acquires.  Man,  through 
language  spoken  and  written,  profits  by  tlie  experience  of  his 
fellows.  Even  the  most  savage  tribe  has  traditions  extending 
back  to  the  father's  father.  And  the  civilised  man — has  he 
not  in  his  libraries  the  recorded  results  of  many  centuries  of 
ever-widening  experience  and  ever-deepening  thought  ?  Thus 
it  is  that  language  has  made  us  men  ;  by  means  of  language, 
and  language  alone,  has  human  thought  become  possible. 
This  it  is  which  has  placed  so  enormous  a  gap  between  the 
mind  of  man  and  the  mind  of  the  dog.  Through  language 
each  human  being  becomes  the  inheritor  of  the  accumu- 
lated thought  and  experience  of  the  whole  human  race ; 
through  language  has  the  higher  abstraA  thought  become 
possible. 

Still  the  question  remains.  How  far  can  we  comprehend 
the  nature  of  canine  thought  ?  There  is  only  one  way,  as 
it  seems  to  me,  of  getting  at  any  sort  of  answer  to  this 
question ;  and  that  way  is,  by  patiently  and  carefully  con- 
sidering what  is  the  nature  of  the  subjedts  on  which  that 
thought  is  exercised.    To  get  any  accurate  notion  of  our 
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neighbour's  mental  calibre  we  endeavour  to  ascertain  what 
are  the  subjedls  to  which  his  mental  adlivity  is  devoted ; 
and  to  get  any  accurate  notion  of  a  dog's  mental  calibre  we 
must  surely  do  the  same. 

All  I  can  do  here,  however,  is  to  point  out  one  or  two 
tolerably  obvious  general  considerations.  In  the  first  place 
we  must  not  forget  that  it  is  the  primary  aim  of  cognition 
to  serve  as  a  guide  to  adtion,  and  that  conversely  cognition 
is  itself  determined  by  a£tion.  Nor  must  we  forget  that  the 
primary  motive  of  action  is  the  attainment  of  pleasure  and 
the  avoidance  of  pain.  I  say  the  primary  aim  and  the 
primary  motive ;  for  with  physical  and  intelle£tual  develop- 
ment there  are  brought  into  play  new  principles,  namely, 
the  postponement  or  even  suppression  of  a(5tion,  the  striving 
after  pleasures  that  are  remote  and  must  be  reached  indi- 
reAly,  and  sympathetic  actions  performed  partly  for  the 
pleasure  of  others.  The  nature  of  canine  cognitions  must 
therefore  be  determined  by  the  nature  of  the  self-regarding 
or  sympathetic  pleasures  sought  (and  pains  to  be  avoided), 
and  by  the  nature  of  the  adtions  which  are  essential  to  the 
attainment  of  that  pleasure  or  avoidance  of  that  pain. 

Unfortunately,  however,  this  conclusion,  whatever  may 
be  its  theoretical  value,  is  of  very  little  service  praiStically, 
from  the  difficulty  of  its  application.  We  may  say,  indeed, 
that  the  pleasures  aimed  at  by  the  dog  are  in  the  main 
personal, — that  the  objedt  of  their  aiStions  is  for  the  most 
part  self-gratification.  But  even  here,  in  civilised  dogs,  if 
one  may  so  call  them,  the  peculiar  influence  of  the  com- 
panionship of  men  has  wrought  a  great  change;  so  that 
many  actions  are  performed  by  the  dog  for  his  master's  sake. 
Nothing,  indeed  can  be  more  striking  than  the  way  in  which 
some  dogs  seem  able  to  sjonpathise  with  their  master's 
moods ;  and  the  same  is  true  of  their  adlions  towards  their 
canine  companions.  No  one  who  has  had  the  opportunity 
of  watching  the  habits  of  the  dog  can  doubt  that  the  more 
refined  and  delicately  organised  individuals  feel  keenly  for 
the  wounds  or  sickness  of  their  companions.  Dr.  Andrew 
Wilson  described,  in  the  columns  of  **  Nature,"  an  habitual 
piece  of  unselfishnes  on  the  part  of  a  mongrel  dog, ''  who 
for  some  years  before  the  death  of  an  old  deaf  and  blind 
companion  was  accustomed  to  proceed  to  his  resting-place, 
and  bark  in  his  ears,  to  warn  him  of  the  presence  near  at 
hand  of  the  milk  which  the  mistress  of  the  house  was 
accustomed  to  place  for  the  dele(5tation  of  both,'-  And  a 
friend  of  my  own  tells  me  of  a  dog  who  went  to  the  kitchen 
and  begged  a  chop-bone  for  '^  a  miserable-looking  white  dog," 
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a  perfedt  stranger.  "  On  looking  out  into  the  yard,"  writes 
my  friend,  "  the  memorable  cur  was  seen  enjoying  the  bone, 
Carlo  sitting  straight  up  watching  him  with  a  look  of  satis- 
fadlion."  While  we  may  say,  therefore,  that  the  pleasures 
aimed  at  are  in  the  main  personal,  that  the  objedl  of  adlion 
is  for  the  most  part  self-gratification,  we  cannot  say  that  the 
pleasure  is  entirely  personal  or  that  self-gratification  is  the 
only  objedt  of  adlion. 

And  with  regard  to  the  other  point, — ^the  postponement  of 
adlion, — How  far,  it  may  be  asked,  has  the  dog  the  power 
of  working  now  for  a  result  in  the  future  ?  This  power,  we 
must  remember,  is  one  of  the  main  charadleristics  of  civilised 
man.  Man  has  the  gift  of  self-restraint.  A  stimulus  is 
received  which  prompts  to  immediate  adlion,  but  the  adlion 
is  repressed  or  postponed.  Present  pain  is  cheerfully  borne 
for  the  good  results  which  are  to  follow.  In  savages  and 
young  children  the  power  of  restraint  is  not  developed  ;  they 
are  impulsive.  Immediate  result  is  what  they  look  to  ;  to 
wait  is  misery.  In  the  brute  this  power  of  waiting  is  still 
less  developed,  but  it  is  not  absent.  A  dog  with  a  thorn  in 
his  foot  will  limp  up  to  his  master  to  have  it  extradled, 
though  he  knows  that  the  process  will  be  painful ;  he  bears 
present  pain  for  future  ease.  Mr.  Romanes  relates  an  anec- 
dote which  affords  a  good  example  of  postponement  of  adlion. 
A  black  retriever  was  asleep,  or  apparently  asleep,  in  the 
kitchen  of  a  certain  dignitary  of  the  church.  The  cook, 
who  had  just  trussed  a  turkey  for  roasting,  was  suddenly 
called  away.  During  her  temporary  absence  "  the  dog 
carried  off  the  turkey  to  the  garden,  deposited  it  in  a  hollow 
tree,  and  at  once  returned  to  resume  his  place  by  the  fire, 
where  he  pretended  to  be  asleep  as  before."  Unfortunately 
a  perfidious  gardener  had  watched  him,  and  brought  back 
the  turkey,  so  that  the  retriever  did  not  enjoy  the  feast  he 
had  reserved  for  a  quiet  and  undisturbed  moment. 

A  dog  can  also  bide  his  time,  and  defer  adlion  to  a  more 
convenient  season.  And  such  postponement  of  adlion  is  a 
sign  of  developed  intelligence ;  for  it  would  seem  to  have 
been  the  original  intention  of  Nature,  so  to  speak,  that 
stimulus  should  at  once  give  rise  to  adlion.  This  is,  in  all 
probability,  always  the  case  with  creatures  low  down  in  the 
scale  of  being ;  but  as  we  rise  in  that  scale,  and  as  a  central 
nervous  system  is  more  fully  developed,  a  larger  and  larger 
tradl  of  processes,  accompanied  by  consciousness,  separates 
stimulus  from  response.  And  now  in  man,  and  the  animals 
which  come  nearest  to  man  in  intelligence,  a  great  body  of 
stimuli  constantly  received  never  pass  into  adlion  at  all. 
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With  regard  to  these  we  remain  in  a  state  of  passive  recep- 
tivity. In  such  cases  the  nervous  disturbance  transmitted 
down  the  aflferent  nerve  is  not  passed  on  to  the  efferent 
nerves,  but  is  allowed  to  diffuse  itself  in  the  brain  ;  and  this 
diffusion  of  disturbance  amohg  nerve  centres  is,  I  believe, 
the  most  important  physical  accompaniment  of  con- 
sciousness. 

We  may  say  then,  I  think,  in  general,  that  the  mental 
aftivity  of  the  dog  is  chiefly,  but  by  no  means  entirely, 
occupied  in  personal  gratification,  and  that  the  personal 
gratification  is  chiefly,  but  by  no  means  entirely,  immediate. 

One  more  question  I  would  ask  and  briefly  answer  before 
I  conclude.  Has  the  dog  any  notions  of  right  and  wrong  ? 
Of  course  much  depends  upon  the  exaA  sense  in  which  these 
words  are  used.  But  I  think  that  we  shall  feel  disposed  to 
give  a  negative  answer  when  we  remember  that  to  perceive 
that  an  adlion  performed  was  wrong  is  by  no  means  a  simple 
process  ;  for  we  have  mentally  to  compare  it  with  an  adlion 
which  might  have  been  performed,  and  if  so  performed 
would  have  been  right.  And  yet  we  so  frequently  hear  it 
said  of  the  dog  that  "  he  knows  he's  done  wrong  "  !  When, 
for  example,  my  friend  coming  down  into  his  drawing-room 
sees  Tim's  guilty  look,  he  suspedls  that  the  Jog  has,  con- 
trary to  rule,  been  taking  a  nap  on  one  of  the  chairs ;  and 
his  suspicions  are  not  a  little  strengthened  by  the  unnatural 
warmth  of  the  easiest  arm-chair.  "  Ah  !  Tim  always  knows 
when  he  has  done  wrong,"  says  my  friend.  To  be  exadl, 
however,  the  association  in  Tim's  mind  is  in  all  probability 
a  diredl  one  between  a  nap  on  that  chair  and  master's  dis- 
pleasure. What  Tim  knows  is  not  that  he  has  done  wrong, 
which  would  involve  more  refledlion  than  he  is  capable  of, 
but  that  he  will  '*  catch  it."  It  is  the  expedlation  of  a 
reproof,  or  something  more,  that  gives  rise  to  the  look  of 
"  conscious  guilt."  In  the  same  way  I  believe  the  look  of 
"  conscious  redlitude  "  we  often  see  in  some  dogs  is  due  to 
the  anticipation  of  a  word  of  commendation  ;  and  in  general 
I  fancy  that  the  association  in  an  animal's  mind  is  between 
the  performance  of  a  given  aft  and  the  occurrence  of  certain 
consequences.  When  this  association  becomes  definite  it 
must,  I  imagine,  draw  after  it  a  dislike  of  such  adlions  as 
have  been  accompanied  by  evil  consequences,  and  a  delight 
in  those  adlions  which  have  been  accompanied  by  pleasant 
consequences ;  and  eventually  this  dislike  or  delight  is  trans- 
ferred from  his  own  adlions  to  the  similar  adlions  of  others. 
Hence  the  cat  punishes  its  kitten  that  steals;  hence  the 
baboon  punishes  another  that  performs  an  a(5t  which  may 
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result  in  evil  consequences.  At  the  same  time  I  believe  that 
the  love  of  a  faithful  dog  for  his  master  is  such  that  to  dis- 
obey him  in  itself  gives  rise  to  a  sense  of  dissatisfa(5tion 
which  comes  near  to  the  prick  of  conscience,  and  that  to 
please  him  in  itself  gives  rise  to  a  sense  of  pleasure  which 
comes  near  to  the  approval  of  conscience. 

Pleasure  to  be  gained,  pain  to  be  avoided :  these  are  the 
North  and  South  Poles  under  the  influence  of  which  the 
compass  of  conscious  life,  brute  and  human,  is  set.  In 
the  lower  animal  life  the  pleasure  is  the  pleasure  of  the 
senses  or  the  gratification  of  appetite.  These  are  the  only 
things  in  which  the  animal  is  interested ;  they  are  therefore 
the  only  things  of  which  he  has  any  knowledge,  the  only 
things  which  can  afford  to  him  motives  for  aftion.  The 
pleasure,  moreover,  is  almost  entirely  individual  ;'dac/^ /or 
himself  against  all  being  the  motto  of  the  male,  each  for  her- 
self and  little  ones  against  all  being  the  motto  of  the  female. 
In  the  higher  animal  life  sympathy  begins  to  come  in,  and 
through  sympathy  a  much  higher  type  of  adtion  can  be 
evolved,  so  that  the  motto  becomes  each  for  himself  and 
companions  against  all.  In  the  dog  his  affeiStion  for  man 
raises  him  at  once  in  the  scale  of  being;  many  of  his 
aftions  are  performed  not  for  self  alone,  but  for  the  master. 
Each  for  himself  and  for  his  master  against  all  is  the  motto  of 
the  dog.  This  is  a  great  step,  introducing  many  adtions 
which  are  not  merely  done  in  self-gratification.  Not  his 
pleasure  alone,  but  his  pleasure  in  combination  with  that  of 
his  master  has  to  be  aimed  at.  When  we  come  to  man  at  his 
highest  we  have  a  quite  new  motto  :  each  with  all  for  all.  Not 
his  own  pleasure  alone,  but  the  highest  pleasure,  and  the 
greatest  good  of  the  community  has  to  be  aimed  at.  And 
much  of  the  moral  warfare  of  man  may  be  symbolised  by  a 
struggle  between  the  two  mottoes — each  for  himself  against 
allf  and  each  for  all  with  all. 

The  community  of  feeling  expressed  by  the  latter  motto 
has,  I  believe,  been  made  possible  by  language.  Community 
of  thought  and  experience  has  brought  with  it  community  of 
feeling ;  and  out  of  this  two-sided  community  has  grown 
the  possibility  of  those  forms  of  pleasure  which  are  essen- 
tially human.  The  pleasures  of  the  senses  and  of  the  gra- 
tification of  appetite  have  been  supplemented  by  far  higher 
pleasures, — aesthetic,  intelledlual,  and  moral.  Interests, 
sympathies,  knowledge  have  alike  been  widened.  The 
difference  between  the  human  mind  at  its  highest  and  the 
brute  mind  at  its  highest  has  thus  been  rendered  immense. 
Very  great,  too,  is  the  difference  between  the  human  mind 
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at  its  lowest  and  the  brute  mind  at  its  highest ;  and  one  of 
the  most  marked  ways  in  which  this  difference  shows  itself 
is  in  the  fa.6t  that  through  the  possession  of  language  the 
lower  human  minds  can  be  raised.  The  possession  of  lan- 
guage gives  to  the  savage  a  potentiality  of  higher  things 
altogether  beyond  the  reach  of  the  brute.  The  question 
whether  animal  intelligence  could  develop  into  human  in- 
telligence— or  rather /kts  developed  into  human  intelligence 
— depends  therefore  very  largely  on  whether  language  could 
be,  or  rather  has  been,  naturally  developed.  This  question 
I  am  not  competent  to  discuss ;  but  the  principles  of  the 
great  hypothesis  of  Evolution,  which  account  for  so  many 
of  the  problems  of  Nature,  lead  me  to  think  that  most  pro- 
bably it  has  been  so  developed. 

C.  Lloyd  Morgan. 


III.    THE   SUN-SPOTS   AND   THE  ZODIACAL 
LIGHT. 

By  A.  H.  SwiNTON. 

I  HE  astronomer  Cassini  put  on  record,  about  the  year 
^  1683,  that  during  the  prevalence  of  the  sun-spots  the 
^  zodiacal  light  may  be  expedted  during  the  months  of 
February  and  Odtober.  This  spring,  when  turning  over  the 
leaves  of  the  "  English  Mechanic,"  I  observed  a  note  to  the 
effedt  that  an  enthusiastic  astronomer,  whose  eyes  had  grown 
dim  in  watching,  had  at  length  noticed  this  singular  pheno- 
menon. At  that  time,  as  far  as  my  recollection  goes,  it  took 
the  form  of  a  pale  bluish  halo  in  the  transparent  air  after 
sundown ;  but  it  would  appear  as  if  the  polarisation  of  the 
mellow  autumnal  mists  have  lent  to  it  a  far  greater  magnifi- 
cence in  some  parts  of  the  world.  Under  date  of  Oftober 
26th  a  relative  writes  from  the  Kangra  Valley,  North  India : 
— "  There  has  been  a  good  deal  of  fresh  snow  on  the  hills ; 
it  has  fallen  early,  and  there  is  prospeft  they  say  of  a  cold 
winter.  The  last  two  nights  we  have  seen  the  curious 
glow— you  may  have  read  of  it  in  the  papers — in  the  western 
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sky,  long  after  sunset.     It  is  something  like  an  aurora,  but 
does  not  flash,  and  is  more  lurid/' 

The  zodiacal  light,  however,  is  not  only  seen  at  sunset, 
for  it  is  frequently  in  the  East  the  herald  of  sunrise.  Dr. 
Adam,  as  quoted  in  the  "  Edinburgh  Cabinet  Library " 
(vol.  iii.,  pp.  257-8),  thus  describes  its  shadowy  form : — 
''  It  was  quite  dark,  excepting  what  light  the  stars  afforded, 
which  in  India  is  always  considerable  at  this  season 
(Odtober),  when  not  a  cloud  obscures  the  expanded  vault  of 
the  heavens.  After  moving  on  for  some  time,  on  turning 
my  eye  towards  the  east,  I  could  perceive  the  first  appear- 
ance of  day.  It  was  not  dawn,  but  a  mere  greyish  pillar  of 
light  shooting  from  the  horizon  upwards,  in  the  shape  of 
a  comet's  tail,  but  without  lustre;  the  effulgence,  if  it 
could  be  so  called,  resembling  that  of  the  milky  way  more 
than  any  other  objeft  in  Nature  which  I  have  seen.  This 
dull  pillar  of  light  was  well  defined.  It  continued  a  long 
time  apparently  little  increased  in  size,  and  without  having 
acquired  much  brilliancy.  At  length  its  sides  near  the 
bottom  gave  way,  and  the  light,  now  stronger,  diffused  itself 
latterly  to  a  considerable  extent."  Then  came  the  roseate 
hue  on  the  clouds,  a  pillar  of  red  or  orange-red  light,  and 
the  large  and  fiery  sun,  the  nucleus  of  the  great  comet  and 
torch  of  day.  The  writer  adds — **  This  pillar  of  light  is  the 
zodiacal  light  first  mentioned  in  modern  times  by  Childraus 
in  the  year  1559,  and  again  seen  by  Cassini  on  the  i8th 
March,  1683.  Cassini,  Mairan,  Euler,  Laplace,  Regnier, 
Hube,  and  Hahn  have  speculated  with  regard  to  its  nature." 
So  also  have  Kepler,  Fatio  Duillier,  and  others  more 
recently. 

Perhaps  the  following  extraA  that  lately  appeared  in  the 
"  Daily  News  "  may  tend  to  show  that  the  zodiacal  light  is 
a  beam  of  light  proceeding  from  the  sun,  or  rather  the  lenti- 
cular form  the  light  given  out  by  the  sun  assumes  when  seen 
through  our  concave  atmosphere  under  certain  conditions  of 
dryness  or  humidity.  "  Mr.  M.  L.  Rouse,  of  the  Inner 
Temple,  writes  to  us  : — *  In  coming  up  from  Maidstone  to 
London  by  the  Chatham  and  Dover  Railway,  on  Thursday, 
the  gth  of  November,  our  train  was  nearing  Sevenoaks  at 
half-past  five,  when  we  perceived  in  the  north-west  above  a 
black  band  of  cloud  that  lay  along  the  Knockholt  Hills  a 
bright  semicircular  flush  of  pink  light,  which  kept  its  colour 
undimmed  for  fully  a  quarter  of  an  hour,  amid  the  deep 
azure  of  the  surrounding  heavens,  spangled  with  stars 
almost  to  its  very  border.  Towards  its  centre  the  pink,  or 
red,  was  shaded  off  to  yellow,  and  a  yellow  riband  of  light 
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was  seen  through  a  rift  in  the  dark  band  aforesaid.  A  little 
further  on  the  road  we  found  that  it  had  grown  paler,  the 
yellow  tint  replacing  the  red.  The  centre  of  this  rosy  film 
was  about  50  degrees  north  of  the  point  of  sunset,  and  it 
spread  in  length  over  some  30  degrees,  and  in  height  above 
the  cloud-bank  12.'  "  Doubts  were  cast  upon  this  beautiful 
sight  being  an  Aurora  Borealis,  and  the  writer  would  suggest 
that  it  was  a  form  of  the  zodiacal  light  produced  by  atmo- 
spheric refraction.  The  fine  lunar  rainbows  that  have  ap- 
peared during  the  past  damp  spring  may  have  been  remarked ; 
one  was  seen  near  Glasgow,  at  moonrise,  on  the  a4th  of 
February,  that  stretched  from  the  eastern  to  the  western 
horizon ;  and  a  beautiful  one  was  seen  at  about  half-past 
eight  on  the  i6th  of  April  at  this  place,  encircling  the  moon  : 
the  sunset  had  previously  been  remarkable,  for  no  sooner 
was  the  luminary  descended  than  a  sheaf  of  rosy  rays  shot 
up  like  a  bouquet  of  sky-rockets. 
Guildford,  November  ao,  1883. 


IV.    BARON    NORDENSKJCELD'S    GREENLAND 
EXPEDITION.* 

By  Count  O.  Rbichbnbach. 

lARON  NORDENSKJCELD  draws  from  his  experi- 
ences  some  conclusions  by  which  he  renounces  with- 
out necessity  with  the  mistaken  also  the  corredl  in 
his  former  expedlations.  My  anticipations  having  proved 
right  with  regard  to  the  leading  questions,  I  beg  him  to  re- 
consider his  present  views.  I  do  this  not  from  fondness  for 
contradidting,  but  in  the  interest  of  a  theory  of  the  confi- 
guration of  the  Earth  mostly  contained  in  "On  some 
Properties  of  the  Earth  "  (London,  1880),  where  the  passages 
*quoted  may  be  found  on  the  pages  here  named. 

The  Baron  said  in  his  programme,  '*  On  the  contrary,  the 
following  refiedtions  seem  to  demonstrate  that  it  is  a  physical 
impossibility  that  the  whole  of  the  interior  of  this  extensive 

*  *•  Nature  "  of  May  loth,  and  zst  and  8th  November,  1883. 
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continent  can  be  covered  with  ice  under  the  climatic  condi- 
tions which  exist  on  the  globe  south  of  the  8oth  degree  of 
latitude."  *'  With  regard  to  Greenland  it  is  not  difficult  to 
demonstrate  that  the  above-described  conditions  for  the 
formation  of  glaciers  do  not  exist,"  *'  if  the  country  does 
not  rise  gradually  both  from  the  eastern  and  the  western 
shore  to  the  centre,  and  thus  be  like  a  loaf  of  bread  in  shape, 
and  with  sides  slowly  and  symmetrically  terminating  in  the 
ocean.  Such  a  land  formation  is,  however,  not  found  in  any 
part  of  the  orography  of  the  known  world,  and  one  may 
therefore  safely  conclude  that  neither  is  it  to  be  found  in 
Greenland.  In  fadt  the  geological  nature  of  Greenland, 
very  similar  to  that  of  Scandinavia,  seems  to  indicate  a 
similar  geographical  formation,  viz.,  a  formation  formed  of 
mountainous  ridges  alternating  with  deep  valleys  and 
plains ;  while  one  may  even  assume  that  the  culminating 
line  of  the  land  in  Greenland  runs,  as  in  England  and 
Sweden,  and  in  both  American  continents,  along  the  west 
coast." 

Having  found  the  interior  of  Greenland  covered  with  ice, 
Baron  Nordenskjceld  says — "  That  we  found  no  ice-free  land 
in  the  interior,  or  that  it  does  not  exist  between  68*  and  69** 
latitude,  is  due  dire£lly  to  the  orographical  conditions  which 
exist  in  this  part  of  the  country,  as  referred  to  in  my  pro- 
gramme of  the  expedition.  The  land  has  here  the  form  of  a 
round  loaf  of  bread,  with  sides  gradually  and  symmetrically 
sloping  down  to  the  sea,  i.e.,  exadlly  the  shape  which  I  then 
pointed  out  was  a  necessary  condition  if  the  entire  country 
should  be  covered  with  a  continuous  sheet  of  ice." 

Page  277  I  said — "The  great  mass  of  all  perennial  ice 
has  grown  on  land.  Huge  glaciers,  wedged  between 
mountains  and  vast  ice-fields  of  great  thickness,  cover  the 
polar  lands,  whereas  ice  formed  on  the  ocean  never  exceeds 
33  feet."  **  These  masses  of  glacier  and  field  ice  travel  from 
higher  to  lower  ground,  and  under  thronging  pressure  over 
dale  and  hill  until  they  fall  as  frozen  rivers  over  precipitous 
cliffs  into  the  sea,  or  enter  it  gliding  from  gentle  slopes,  get 
beyond  their  depth,  are  uplifted,  split  under  contending 
pressures  and  temperatures,  and  drift  as  hard  land  ice 
amongst  the  softer  ocean  ice  to  be  gradually  consumed." 

'*  For  the  formation  of  ice-fields  it  is  only  required  that 
more  water  from  the  atmosphere  should  be  deposited  on 
land,  at  a  temperature  below  o*  on  a  surface  below  o*  during 
part  of  the  year,  than  the  direcfl  rays  of  the  sun  and  the 
indiredt  sources  of  the  heat  can  melt  during  the  other  part. 
When  there  is  a  considerable  excess  of  ice  formed  over  the 
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surface,  a  portion  may  move  to  places  where  there  is  an 
excess  of  heat,  but  not  sufficient  to  consume  the  imported 
ice,  which  becomes  perennial." 

"  The  growth  of  perennial  ice  within  the  Arctic  zone  "  "is 
almost  entirely  confined  to  the  polar  land  section,  Greenland, 
the  Archipelago,  and  scattered  islands."  I  distinguish  be- 
tween astronomical  and  meteorological  zones;  the  lands 
belonging  to  the  continents  Asia,  Europe,  and  America 
inside  the  polar  circle  are  not  stridlly  polar,  whereas  lands 
outside  that  circle  belong  to  the  polar  section.  *'  Many  ice- 
bergs are  destroyed  within  the  ArAic  lake  and  its  outlets ; 
others  enter  the  Atlantic,  and  melt  about  the  bank  of  New- 
foundland, and  between  44"*  and  52**  W.  long.,  &c." 

**  We  may  assume  that  in  Greenland,"  "  and  in  the  more 
extensive  islands,"  *'  the  east  coasts  are  more  precipitous, 
with  little  extension  up  to  their  crests.  We  may  infer, 
chiefly  with  regard  to  Greenland,  that  the  western  shore, 
less  elevated  and  comparatively  free  from  ice,  sufficiently 
rises  inland  to  give  to  the  interior  and  its  ice-fields  between 
east  and  west  the  shape  of  a  trough.  We  may  consider  it 
likely  that  in  the  north-east  of  Greenland,  to  the  west  of 
the  peninsula  or  island  chain  (Part  I.))  reaching  almost  to 
87*  N.  lat.,  there  is  about  82*  20'  lat.  the  mouth  of  a  com- 
paratively considerable  river,  occupying  a  position  similar  to 
the  Nile  in  Africa,  &c." 

Page  278 :  '*  As  the  west  coasts  of  Greenland  and  the 
islands  are  most  free  from  land  ice,  the  excess  in  the  depo- 
sition of  water  must  fall  on  the  east  and  the  interior.  It 
must  come  with  the  reflux  of  the  polar  atmosphere,  by  as- 
piration, after  the  warm  ocean  stream  has  been  reversed  at 
the  North  of  Europe  and  Asia,  and  the  atmospheric  currents 
have  been  partly  reversed,  from  east  to  west,  from  the  west 
coasts  of  Nova  Zemlya  and  the  west  coasts  of  the  spurs  of 
the  Ural  and  the  Siberian  peninsula,  and  have  partly  sped 
on  overland,  north  to  south,  through  Siberia  and  North 
America." 

/  also  pointed  out  similarities  of  the  Arctic  section,  Green- 
land, and  the  Archipelago  at  its  west,  with  the  sub-sedlion 
of  the  "  middle  segment,"  Scandinavia  with  Finland  at  its 
east,  but  remarked  that  they  are  inverse  in  position  as  to 
west  and  east,  the  elevated  borders  in  Greenland  being 
placed  inversely  as  the  '*  Appalachians  and  Cordillera,"  the 
greater  elevation  facing  the  greater  ocean,  according  to 
Dana's  rule. 

When  Baron  Nordenskjoeld  cautiously  says  "  The  country, 
or  more  correctly  the  ice,  now  gradually  rose  from  963  to 
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12 13  metres,"  I,  assuming  that  the  eastern  rim  is  highest, 
as  those  who  navigated  in  the  east  confirm,  and  together 
with  the  western  rim  gives  to  the  "  interior  and  its  ice-fields 
between  east  and  west  the  shape  of  a  trough,*'  naturally 
meant  that  the  land  has  the  shape  of  a  trough  filled  with 
frozen  water. 

Baron  Nordenskjceld  supposes  **  a  formation "  "  not 
found  "  "  in  any  part  of  the  known  world,"  merely  because 
he  believes  one  cannot  otherwise  account  for  the  ice  in  the 
interior,  being  himself  not  aware  to  what  extent  the  atmo- 
spheric and  oceanic  circulation,  and  the  sectional  character 
of  the  polar  regions,  differ  from  that  of  other  regions. 

Pages  277  to  294  :  I  find  that  all  perennial  land  ice  to  a 
great  extent  afloat  on  the  sea  represents  a  block  1018  feet 
thick,  covering  773,000  square  miles  (60  sea  miles  to  a 
degree)  divided  between  north  and  south  in  proportion 
I  :  478  ;  but  that,  being  in  every  state  of  growth  and  decay, 
it  occupies  2,236,000  sea  square  miles,  equal  to  the  Ardtic  and 
Antarftic  land  sections ^  themselves  only  covered  to  2 '07 -5- 3*08 
of  the]r  extent  by  perennial  ice,  the  remainder  being  on  sea 
and  1*^20  on  other  lands;  and  that  the  thickness  of  this 
ice  varies  from  incipient  growth  and  ending  decay  to  that  of 
a  ripe  berg  about  3040  feet,  going  out  to  sea. 

Can  ^  such  masses  extending  over  the  whole  width  of 
Greenland,  having  ''here"  the  shape  of  a  round  loaf  of 
bread,  descending  symmetrically  with  uniform  declivity  to 
the  sea,  unresisted  by  guiding  embankments  of  solid  rock, 
present  the  spedlacle  described  ?  Could  there  exist  such  an 
unbroken  smooth  surface  as  the  Lapps  passed  over  in  so 
short  a  time  ?  Would  not  the  whole  mass,  furrowed  during 
the  warm  season  by  water  above  and  below,  expanding, 
splitting,  move  down  to  the  ocean  with  increasing  rapidity, 
leaving  the  incline  denuded  for  a  new  gradual  growth  of  ice  ? 

The  harbour  where  the  Expedition  landed  was  *'  sur- 
rounded by  gneiss  rooks  from  600  to  1000  feet  in  height," 
1018  feet  being  the  mean  elevation  of  all  land.  The  first 
camp  on  the  ice  was  240  metres  above  the  sea.  From 
camp  9,  at  an  altitude  of  753  m.,  ''  on  the  west  side  of  an 
ice-ridge,  where  water  from  a  small  shallow  lake  coUefted 
into  a  big  river  disappeared  in  an  abyss  with  azure- coloured 
sides,"  the  travellers  had  their  parting  look  at  the  country 
to  the  west,  and  saw  even  the  sea  shining  •*  between  the 
lofty  peaks  on  the  coast."  Does  this  not  mean  ''  a  moun- 
tainous ridge  "  at  the  west,  between  camp  9  east  of  the  fjord 
entering  far  inland  and  the  coast  line  ? 

The  drawing  in  "  Nature "  very  indistinftly  shows  the 
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direiStion  of  the  watercourses,  springing  not  from  land>  but. 
from  melting  ice,  and  moving  in  beds  of  ice ;  they  seem  to 
point  south-west  and  north-west  as  if  divided  by  a  crest  in- 
dicating an  elevation  west  to  east  below  the  ice.  I  pointed 
out  similarities  in  the  outlines  of  the  Ardlic  section  with 
Africa,  Greenland  corresponding  to  Africa  east  of  9*  W.  long. 
Qr.,  and  the  Archipelago  to  Africa  west  of  it,  and  the  eleva- 
tion might  be  compared  to  equatorial  Africa. 

I  was  and  am  still  of  opinion  that  southern  is  higher  than 
northern  Greenland ;  that  the  elevations  west  and  east  de- 
cline going  north,  the  eastern  again  rising  as  a  peninsula  or 
island  chain  between  85°  and  87°  N.  lat. ;  that  the  ice  slowly 
travels  north  ;  that  the  depressions  west  and  east  inside  the 
bordering  mountains,  having  an  elevated  plateau  between 
them,  unite  in  the  east  going  north,  determining  and  follow- 
ing a  river  bed  I  compared  to  the  Nile,  whereas  the  north- 
west becomes  a  plateau  widening  and  descending  towards 
the  north. 

The  ice-field  at  the  south,  occasionally  eased  by  glacier 
arms  over  watercourses  through  rents  of  the  mountain- 
borders  in  west  and  east,  slowly  proceeds  north-east  through 
the  wide  valley  of  the  polar  Nile,  which  has  its  dry  seasons 
and  its  inundations  of  icebergs  and  lifting  pushing  water^ 
the  bergs  moving  at  its  mouth  west  of  the  north-eastern 
peninsula  out  to  sea,  where  they  are  first  driven  north,  then 
west,  and  drift  decaying  through  the  different  channels  of 
the  Archipelago  towards  and  into  the  Atlantic.  I  believe  in 
the  open  sea  of  Dr.  Kane,  and  in  the  same  sea  covered  with 
old  and  new  drift-ice  as  seen  by  the  party  sent  out  by  Capt. 
Nares,  because  I  believe  in  a  periodicity  and  oscillation  of  the 
ice  motion  and  drift  in  the  Arflic  as  well  as  in  the  Antardlic 
regions  (pp.  279  and  281). 

As  equatorial  Africa  has  its  dry  and  wet  seasons,  and  the 
Nile  its  low  and  high  water,  so  has  Greenland  its  great  de- 
position of  moisture  at  the  south  and  its  periodic  ice  motion 
in  the  north-east  along  the  eastern  river-bed  and  depression. 
And  as  south-western  Greenland  outside  the  western 
mountain-range  has  its  moist  climate  and  its  pastures,  so 
has  the  north-western  plateau,  like  that  neighbouring  the 
Nile  at  its  west,  a  comparative  dryness  which  keeps  it  freer 
from  the  formation  of  perennial  ice  and  a  scanty  vegeta- 
tion,— as  confirmed  by  Dr.  Kane's  and  Capt.  Nares's  expe- 
riences (p.  127),  who  even  speak  of  musk  oxen  near  their 
winter-quarters. 

We  may  then  assume  that  the  bones  of  reindeer  seen  bv 
Baron  Nordenskjoeld  were  those  of  stragglers  from  **  herds 
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which  travelled  in  search  of  food  from  the  north-west,  over 
the  wide  high  intervening  ice-fields  inside  the  western  range 
towards  the  settlements  and  pastures  in  the  south-west; 
and  we  may  understand  why  **  water  fowl "  came  from  the 
north,  and  the  two  far-exerting  ravens,  who,  after  this  visit 
to  the  travellers,  again  returned  north. 

According  to  my  theory  the  growth  of  perennial  ice  within 
the  interior  is  greater  east  than  west,  the  deposition  of  ice 
being  less'and  the  melting  greater  in  the  west.  This  view  I 
find  supported  by  the  grouping  of  the  distances  travelled 
with  the  ascents,  which  are  not  only  due  to  the  elevation  of 
the  land  below,  but  to  the  unknown  thickness  of  the  ice 
increasing  towards  the  east. 

LfCaves  and  berries  from  the  south-western  coast  were 
found  west,  but  not  east,  of  camp  9,  on  the  snow ;  they  had 
been  driven  before  the  ascending  wind  to  this  weather-line, 
east  of  which  the  fine  time  turned  to  rain,  sleet,  and  snow. 

The  most  rapid  ascent,  19  m.  to  each  of  5  kilos.,  was 
from  camps  8  to  9,  where,  at  an  altitude  of  753  m.  west  of 
an  ice-ridge,  the  travellers  saw  the  last  of  land  and  the  sea 
shining  through  the  **  lofty  peaks "  on  the  coast.  The 
ascents  now  varied  from  9*5  m.  to  each  of  13  kilos.,  to 
0*7  m.  for  each  of  10  kilos.,  probably  a  real  fall  of  the  land ; 
and  rose  again  to  5*05  m.  to  each  of  17  kilos.,  and  to  7*87  m. 
to  each  of  31*5  kilos.  The  altitude  being  now  1213  m.,  the 
ascent  to  1492  m.  then  fell  to  4'8  m.  for  each  of  58*5  kilos., 
and  the  ascent  to  1975  m.,  reached  by  the  Lapps  even  to 
3*75  m.  for  each  of  the  further  122*5  kilos. 

Assuming  that  at  the  altitude  of  the  1213  m.  the  thickness 
of  the  ice  was  200  m.,  and  at  that  of  1575  m. — where  all 
rivulets  to  south-west  and  north-west  ceased,  and  the  water- 
less smooth  ascent  commenced — the  thickness  of  the  ice 
amounted  to  almost  1000  metres  of  ripe  bergs,  the  altitude 
of  the  land  at  the  1200  m.  would  still  have  been  400  m. 
more  than  at  the  1600  m.,  and  the  400  m.  farther  ascent  on 
the  smooth  ice  might  signify  a  high  plateau  between  de- 
pressions west  and  east,  directed  south  to  north,  and  uniting 
farther  north-east  to  the  bed  of  the  polar  Nile. 

The  ascent  could  not  be  detedled  by  the  eye  '*  on  that  ice 
horizon  which  was  everywhere  as  level  as  that  of  the  sea," 
or  by  the  greater  exertion  in  ascending,  **  so  that  it  was  im- 
possible to  decide  whether  we  walked  up  or  down  hill,  and 
this  formed  a  constant  source  of  discussion  between  us, 
which  could  only  be  decided  by  the  heaviness  of  the  sledges 
in  the  harness," — a  very  unsafe  standard,  because  depending 
on  the  smoothness  of  the  surface  and  the  fatigue  of  the 
parties. 
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The  guarantee  for  the  altitudes  is,  then,  the  barometer 
alone,  and  the  following  sentence  is  perhaps  worth  consi- 
dering, because  not  written  on  purely  theoretical  grounds  :*— 
Already  in  1880  (p.  292)  "  great  deposition  of  perennial  ice 
on  land  increases  the  temperature  of  neighbouring  vapour 
to  be  absorbed  by  the  sea,  and  favours  the  absorption  of  the 
heavy  gases ;  it  lowers  barometric  pressure  "  If  this  be  right 
the  altitudes  would  be  liable  to  being  overrated  increasingly, 
proceeding  inland  on  polar  ice  increasing  in  thickness ;  prin- 
cipally in  certain  seasons  and  in  comparison  with  barometric 
pressure  or  the  neighbouring  polar  sea,  where  the  pressure 
is  relatively  increased  by  absorption  of  vapour,  the  whole 
relation  in  these  regions  being  thus  to  a  certain  degree  out 
of  comparison  with  the  similar  relation  in  other  regions 
where  experience  was  acquired. 


V.    THE    POTASSIUM    NITRITE   OUTCRY. 

jjLN  days  of  old  scientific  discoverers  often  found  it  needful, 
^  or  at  least  prudent,  to  record  their  observations  and 
conclusions  in  language  not  too  readily  intelligible  to 
the  outside  world.  Sometimes  a  fa<5t  was  veiled  in  the  form 
of  an  anagram.  Sometimes  a  theory  was  presented  as  if  in 
joke,  or  was  followed  up  by  a  sham  refutation,  so  that  it 
became  difiicult  to  prove  what  were  the  real  opinions  of  the 
author.  The  reason  why  truth,  or  endeavours  after  truth, 
had  to  be  thus  carefully  veiled  was,  as  most  of  our  readers 
are  aware,  the  jealousy  of  the  Church.  But  what  few  of 
us  duly  consider  is  that — as  far  as  one  of  the  most  important 
of  the  Sciences  is  concerned — we  are  fast  drifting  into  a 
position  which  will  render  similar  precautions  necessary  in 
our  quasi-enlightened  times.  Just  as  a  couple  of  centuries 
ago  there  were  men  who  studied  the  transactions  of  acade- 
mies and  the  writings  of  individual  savants  merely  in  the 
hope  of  detecting  some  new  heresy,  so  at  the  present  day 
the  New  Inquisition  is  unceasingly  at  work.  Its  familiars 
carefully  examine  all  physiological,  and  especially  all  medi- 
cal, works  and  journals, — not  for  instrucAion,  not  for  criti- 
cism, but  in  the  hope  of  finding  something  which,  by  the 

Digitized  by  VjOOQIC 


28  The  Potassium  Nitrite  Outcry.  [January, 

aid  of  a  little  judicious  distortion  and  misunderstanding, 
may  be  construed  as  cruelty.  An  eminent  medical  contem- 
porary says : — **  So  long  as  lay  readers  indulge  that  morbid 
curiosity  which  leads  them  to  peruse  the  pages  of  medical 
journals,  it  is  certain  that  scares  innumerable  will  be  cre- 
ated." With  all  due  deference  we  would  suggest  that  the 
motive  for  such  perusal  is  stronger  than  mere  morbid 
curiosity.  The  paid  official,  if  seized  with  a  fit  of  truthful- 
ness, might  exclaim — "  Sirs,  ye  know  that  by  this  craft  we 
have  our  wealth  I  "  The  honorary  official,  if  candid  enough, 
might  admit  that  his  esoteric  motive  is  kudos^  self-advertise- 
ment, and,  in  an  indirect  manner,  advantages  of  a  more 
tangible  nature.  Small  likelihood,  therefore,  that  such 
persons  will  desist  from  their  search  for  something  about 
which  an  outcry  may  be  raised  and  the  public  deluded. 
Such  are  the  tactics  of  all  agitators,  the  "  Humanaster  " 
not  excluded.  The  case  then  stands  as  follows  : — In  place 
of  the  Holy  Office  we  have  certain  self-constituted  societies ; 
in  lieu  of  *'  Domini  Canes  "  and  the  other  mendicant  orders 
we  have  a  crowd  of  novelists  of  both  sexes,  who  certainly 
have  not  taken  the  monastic  vows.  Lastly,  certain  ethicist 
writers  undertake  the  task  of  a  Caccini  or  a  Scioppius.  By 
the  machinations  of  these  men  and  women,  peers,  prelates, 
judges,  and  Royalty  itself,  have  been  deluded  into  a  league 
against  Science. 

These  refledtions  are  naturally  suggested  by  certain  recent 
doings  and  sayings.  Drs.  Ringer  and  Murrell,  it  appears, 
have  tried  the  effedts  of  sodium  nitrite  in  the  treatment  of 
some  diseases,  and  have  communicated  the  results — un- 
satisfaAory,  if  not  alarming — to  the  world  in  the  columns 
of  the  "  Lancet."  What  were  their  motives  for  adminis- 
tering this  salt  we — ^not  being  a  medical  praftitioner — cannot 
profess  to  explain  ;  but  in  ordinary  candour  we  feel  bound 
to  assume  that  their  previous  experiments  upon  cats  must 
have  given  them  reason  to  expedt  that  in  certain  cases  it 
might  prove  of  value. 

Their  condudl  in  making  and  publishing  these  experiments 
has  been  severely  criticised  by  the  **  Medical  Times  "  as  "  a 
deplorably  false  move,  which  the  ever-watchful  opponents  of 
vivisedlion  will  not  be  slow  to  profit  by." 

It  has  been  very  justly  contended  that  one  of  the  results 
of  the  "  Viviseftion  Adl "  will  be  to  render  experimentation 
upon  human  beings  more  frequent ;  but  in  this  case  no  such 
plea  can  be  admitted,  since  two  cats  had  been  previously 
experimented  upon,  and  that  with  rapidly  fatal  efiiedls.  The 
**  Medical  Times,"  indeed,  holds  that  it  is  impossible  to 
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acquit  Drs.  Ringer  and  Murrell  of  grave  indiscretion;  On 
the  principle  of  the  trapper  who  seeks  to  secure  himself 
against  a  prairie-fire  by  raising  a  back  fire,  it  adds : — **  It  is 
with  the  view,  if  possible,  of  forestalling  the  outcry  of  the 
Anti-ViviseAionists  and  counteraAing  the  effedts  of  this 
terribly  false  step,  that  we  have  felt  ourselves  compelled 
reludlantly  to  enter  this  protest  against  it." 

The  *'  Medical  Press  and  Circular "  takes  a  more  dis- 
passionate and  judicial  view.  It  holds' that ''to  educated, 
medical  men  there  can  be  no  question  either  of  the  value  of 
the  observations  detailed  or  of  the  bona  fides  of  the  intention 
with  which  they  were  carried  out."  It  adds  that  "  the  aim 
of  the  authors  was  to  extend  the  limits  of  our  therapeutic 
resources  by  laying  before  the  profession  an  account  of  the 
adlion  exerted  upon  the  human  system  by  a  certain  drug, 
and  every  addition  to  the  agents  with  which  the  physician 
is  enabled  to  combat  disease  is  so  far  a  distindt  gain  to  hu- 
manity that  the  most  complete  reports  in  this  regard  are  in 
the  highest  degree  valuable  and  acceptable."  It  adds,  very 
justly,  "  If  it  should  chance  that  we  have  in  it  a  means  of 
combatting  certain  affedtions  with  success,  then  to  omit  the . 
measures  necessary  for  proving  in  what  manner  and  propor- 
tions it  requires  to  be  administered  would  be  to  criminally 
negledt  the  imperative  duty  of  Medicine  towards  humanity. 
Until  Nature's  fertile  resources  against  illness  are  completely 
explored,  and  each  secret  she  can  yield  to  therapeutics  is 
laid  bare  to  the  hands  of  every  practitioner,  the  search  after 
new  remedies  must  perforce  be  continued  if  we  would  not 
be  diverted  from  the  path  of  conquest  over  sickness," . 

Unfortunately  the  discussion  has  not  been  confined  to 
professional  organs.  A  Mr.  Ernest  Bell,  M. A.,  writes  to  the 
'^  Standard  "  on  the  question,  making  large  quotations  from 
the  original  paper  of  Drs.  Ringer  and  Murrell,  bringing 
grave  charges  against  hospital  physicians,  and  displaying — 
if  we  misunderstand  him  not — an  intense  hostility  against* 
the  organic  sciences.  Who  this  Mr.  Bell,  M.A.,  may  be 
we  are  utterly  ignorant.  We  do  not  know  that  he  is  a. 
member  of  any  of  the  Bestiarian  societies ;  but  be  sufiiciently. 
charadterises  himself  when  he  speaks  of  a  ''  mania  for  testing 
everything  and  anything  on  all  sorts  of  animals."  Without 
we  test  "  everything  and  anything  "  we  must  remain  in  ig-. 
norance  about  animals  no  less  than  about  plants  or  inor- 
ganic matter.  To  this  ''  mania  "  we  owe  our  physics  and 
our  chemistry.  If  animals  are  to  be  exempted  from  research, 
the  organic  sciences,  with  their  pradtical  applicationsi  can 
never  be  fully  constituted. 
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It  is  sickening  to  see  Bestiarians  ready  and  willing  to 
inflidl  inconvenience,  pain,  or  death  on  **  all  sorts  of  animals" 
for  any  purpose  save  the  acquirement  of  knowledge.  May 
we  not  legitimately  infer  that  a  love  for  ignorance  is  with 
them  more  powerful  than  the  reludtance  to  give  pain  to 
sentient  beings  ? 

As  regards  Mr.  Bell's  insinuation  that  hospital  physicians 
intentionally  abuse  the  opportunities  of  their  position  to 
make  experimental  studies  upon  their  patients,  we  regard  it 
as  utterly  unfounded,  and  we  think  it  deplorable  that  any 
person  with  the  slightest  pretensions  to  culture  should  en- 
tertain, and  what  is  worse,  should  seek  to  promulgate,  so 
baseless  a  notion.  We  are  glad  to  find  that  the  ''  Standard," 
whilst  considering  Drs.  Ringer  and  Murrell  open  to  the 
charge  of  indiscretion,  is  yet  very  far  from  endorsing  the 
charges  brought  by  its  correspondent.  This  is  merely  what 
might  have  been  expedted  from  its  honourable  antecedents. 
Every  scientific  man  must  remember  that  its  condu(5l  anent 
the  Bestiarian  hubbub  has  formed  a  refreshing  contrast  to 
the  position  taken  by  two  of  its  daily,  and  still  more  by  one 
of  its  weekly,  contemporaries. 


VI.    ON  THE  HYBRIDISATION  OF  AMPHIBIANS 
AND  THE  PRINCIPLES  OF  REPRODUCTION. 

i  N  extended  series  of  experiments  on  the  hybridisation 
'  of  certain  varieties  and  species  of  frogs  and  toads 
has  been  conduced  by  Professor  E.  Pflttger.  The 
results,  which  have  just  been  made  public,  are  of  the 
highest  scientific  importance,  and  merit  the  careful  attention 
of  naturalists. 

The  author  establishes,  in  the  first  place,  that  those 
differences  which  determine  the  charafter  of  a  race  by  no 
means  compromise  fertility.  As  regards  the  species  experi- 
mented upon  it  appears  that  the  large  Berlin  lake-frog  and 
the  blue  frogs  of  the  Rhine  are  not  species,  but  merely 
varieties  of  Rana  escuUnta.  On  the  other  hand,  R^  arvalis 
(s.  oxyrhinus)  is  not  a  variety  of  jR.  fusca^  the  brown  grass- 
frog,  but  a  distindl  species. 
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As  regards  hybridisation  the  results  obtained  may  be  laid 
down  in  the  following  proportions : — 

1.  Pflager  and  W.  J.  Smith  have  obtained  three  living 

frogs  sprung  on  the  mother's  side  from  R.  arvalis,  the 
father  being  R.  fusca.  Herr  Bom  has  been  much 
more  widely  successful  in  this  respeft,  and  has  ob« 
tained  many  such  specimens. 

2.  PerfedUy  vital  semen  and  perfe<5tly  vital  ova,  capable 

of  giving  rise  to  perfefl  normal  ova,  possess  only  for 
a  brief  time  the  power  of  producing  hybrids.  This 
stage  is  that  of  the  most  intense  heat.  After  it  is 
past  the  ova  still  readt  normally  with  the  semen  of 
their  own  species.  This  fadl  demonstrates  that  the 
unfecundated  germ  and  the  sperm-cells  before  fecun- 
dation are  subjefl  to  continuous  internal  change. 

This  rule  holds  good  most  sharply  and  distinftly  for  the 
ova,  whilst  the  sperm  is  still  capable  of  eifedting  a  hybridised 
fecundation  for  some  time  before  and  after  the  most  intense 
stage  of  heat. 

3.  Herr  Pfliiger  succeeds  in  demonstrating  that  hybrid 

fecundation  can  be  perfectly  reciprocal.  The  sperm 
of  R.  esculenta  fecundates  the  ova  of  R.  arvalis  as 
energetically  as  the  sperm  of  R.  arvalis  fertilises  the 
ova  of  R.  esculenta. 

4.  More  generally,  however,  hybridisation  is  one-sided. 

The  sperm  of  R.  fusca  fecundates  energetically  the 
ova  of  R»  esculenta,  but  the  sperm  of  the  latter  has 
no  aftion  upon  the  ova  of  the  former.  The  sperm  of 
if.  fusca  does  not  fecundate  the  ova  of  the  Triton 
(newt),  whilst  the  sperm  of  the  latter  fertilises  the  ova 
of  R.  fusca. 

This  one-sidedness,  if  we  may  so  call  it,  Prof.  Pflttger  ex- 
plains by  means  of  the  following  fadls ; — 

a.  Those  spermatozoa  are  most  capable  of  effedling  hybrid 
fecundation  which  have  their  anterior  part  thin  and 
pointed. 

6.  The  ova  of  species  whose  spermatozoa  have  a  thick 
anterior  extremity  are  most  liable  to  hybrid  fecun- 
dation. 

We  have  thus  a  simple  mechanical  explanation  of  the 
one-sidedness  of  hybridisation,  the  micropyle  being  exadlly 
wide  enough  to  allow  the  spermatozoa  of  the  same  species 
to  penetrate  into  the  interior  of  the  ovum. 
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The  following  adlual  observations  agree  readily  with  the 
above  hypothesis : — The  spermatozoa  of  R.  fusca  have, 
among  all  Amphibians,  the  thinnest  anterior  extremity, 
which  terminates  in  a  sharp  point;  in  consequence  they 
fecundate  almost  all  ova  upon  which  they  are  allowed  to 
a<St,  such  as  R.  arvalis,  R.  escuUnta^  and  Bufo  communis.  On 
the  other  hand,  the  thick-headed,  blunt-pointed  spermatozoa 
of  /?•  arvalis  and  R.  esculenia  cannot  penetrate  into  the  ovum 
of  R.  fusca.  The  spermatozoon  of  Bufo  communis,  which 
has  a  thick  head  but  a  very  sharp  point,  in  some  rare  cases 
fecundates  the  ova  of  R.  fusca.  The  spermatozoa  of  the 
tritons,  having  pointed  heads,  can  also  fertilise  the  ova  of 
R,  fusca.  On  the  other  hand,  the  thick-headed  and  blunt 
spermatozoa  of  R.  arvalis  and  R.  esculenia  cannot  fecundate 
any  strange  ovum,  whilst  reciprocal  hybridisation  between 
the  two  species  is  easy. 

In  like  harmony  with  the  hypothesis  the  ova  of  R.  escu- 
lenia are  in  the  highest  degree  susceptible  to  the  adlion  of 
alien  spermatozoa.  They  can  be  fecundated  not  alone  by 
the  male  element  of  the  frogs  R.  fusca  and  R.  arvalis,  but 
by  that  of  the  toads  Bufo  vulgaris  and  B.  variabilis,  and  even 
B.  calamiia.  The  sperm  of  the  tree  frog  {Hyla  arborea)  was 
found  also  not  quite  inefiicient. 

So  far,  indeed,  no  Batrachian  has  been  observed  whose 
spermatozoa  are  less  and  whose  ova  are  more  adapted  to 
hybridisation  than  those  of  R.  esculenia. 

The  same  is  the  case  with  R.  arvalis,  also  in  accordance 
with  the  same  hypothesis. 

Herr  Pfliiger  points  out,  however,  that  the  experiments  on 
hybridisation  instituted  by  M.  de  Tlsle,  with  R.  fusca  and 
R.  agilis,  whose  spermatozoa  are  exaftly  similar  in  shape, 
gave  negative  results,  so  that  here  other  cases  must  come 
into  play. 

'  The  author's  experiments  with  toads  agree  also  with  the 
same  hypothesis.  Thus  Bufo  vulgaris,  whose  spermatozoa 
are  capable  of  adting  upon  the  ova  of  R.  fusca,  is  able  to 
fecundate  all  ova  which  can  be  fertilised  by  R.  fusca, — i.  e., 
R.  esculenia,  R.  avalis,  Bufo  variabilis,  and  B.  calamiia.  B. 
variabilis,  whose  spermatozoa  fecundate  the  ova  of  B.  vuU 
garis,  should  have  spermatozoa  of  the  same  thickness,  as  is 
in  fadt  the  case.  The  same  holds  good  for  the  ova  of  the 
same  species;  they  are  more  susceptible  to  hybridisation 
than  those  of  R.  fusca,  but  less  so  than  those  of  R.  esculenia 
and  R  arvalis. 

Hence  it  appears  that  an  exacft  knowledge  of  the 
relative  magnitudes  of  the  spermatozoa  of  different  species 
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is    an  urgent  want  which  is  not  fully  met  by  existing 
manuals. 

In  addition  to  the  size,  the  shape  and  the  penetrative 
power  of  the  spermatozoa  will  have  to  be  taken  mto  consi- 
deration. 

5.  Hybrid  fecundation  leads  in  part  to  regular  and  in  part 
to  irregular  segmentation.  Very  frequently  there 
occur,  in  addition  to  the  regular  segmentations,  irre- 
gular ones  in  larger  or  smaller  numbers.  According 
to  the  most  recent  observations  we  find  regular  seg- 
mentation in  the  crossing  of  very  heterogeneous  and 
very  irregular  ones,  in  case  of  nearly  related  species. 
Sometimes  there  appear  in  the  same  watch-glass, 
along  with  the  most  abnormal  phenomena  of  seg* 
mentation  which  quickly  lead  to  the  destruction  of 
the  ova,  perfedtly  normal  ones,  which  even  give  rise 
to  viable  frogs.  It  is  almost  impossible  to  admit  that 
among  the  spermatozoa  of  the  same  portion  of  sperm, 
and  among  the  ova  from  the  same  ovary,  so  great 
varieties  of  constitution  may  exist  as  to  explain  these 
striking  diversities.  Some  quite  new  and  peculiar 
agency  must  come  into  play. 

In  order  to  find  a  key  to  this  riddle  Prof.  Pfltlger  investi- 
gates the  principles  of  generation  as  they  appear  from  the 
researches  of  Pringsheim,  Hertwig,  Fol,  Selenka,  Schneider, 
Batschli,  Strassburger,  Elfving,  and  others.  From  all  these 
researches  it  may  be  deduced,  as  an  established  principle, 
that  generation  depends  on  the  principle  of  the  co-operation 
of  two  specific  powers,  the  sperm-nucleus  and  the  ovum- 
nucleus.  From  the  observation  of  Fol,  that  sometimes 
several  spermatozoa  penetrate  to  one  ovum,  and  that  then 
there  arises  from  such  egg  a  polygastrula  with  several  inva- 
ginations (and  that  several  individuals  may  arise  from  ova 
thus  fecundated),  PflUger  concludes  that  each  ovum  which 
has  hitherto  been  considered  as  a  unity  may  give  rise  to 
several  individuals,  the  egg,  and  homologically  the  sperm- 
'  atozoon,  also  corresponding  to  a  plurality  of  individuals. 
The  principle  of  dualism  in  generation  is,  however,  still  up^ 
held  by  the  vi6w  that  the  many  germs  a<5l  upon  each  other 
by  twos,  whilst  the  superfluous  ones  perish. 

Prof.  Pfliiger  cannot  ascribe  to  morphological  relations 
any  part  in  generation.  It  is  a  physiological  process  de- 
pending on  the  specific  interadlions  of  atoms  and  molecules, 
and  independent  of  any  aggregate  condition, — consequently 
-not  subject  to  any  general  morphological  law.    We  shaH 
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probably  never  find  an  anatomical  definition  for  generation, 
as  in  principle  none  is  possible. 

If  we  consider  that  every  point  in  our  organism  is  in- 
fluenced both  by  the  spermatozoon  and  the  ovum  whence 
we  have  originated,  it  is  plain  that  generation  presupposes 
the  absolute  intermixture  of  the  substance  of  the  spermato- 
zoon with  that  of  the  ovum.  When,  therefore,  during  the 
a£l  of  generation  (which  lasts  until  the  two  cells  have  be- 
come, one, — i.e.^  from  the  moment  when  the  head  of  the 
spermatozoon  comes  in  contadl  with  the  yolk  to  the  origin 
of  the  first  segmentation  nucleus),  the  matter  of  the 
spermatozoon  is  molecularly  mixed  with  that  of  the  ovum, 
this  can  scarcely  be  understood  save  on  the  supposition  that 
the  generative  elements  are,  at  least  at  certain  points  of 
time,  in  a  state  of  liquid  aggregation.  The  true  germs  may 
easily  be  chemical  molecules  of  definite  constitution.  The 
spermatozoon  must  evidently  surrender  its  inherent  organ- 
isation in  order  to  become  an  integrating  and  all-present 
part  of  the  new  organism,  and  the  same  holds  good  for  the 
ovum.  Necessarily  there  exists  a  moment  of  internal  trans- 
position of  the  molecules,  and  doubtless  in  part  of  the 
atoms.  During  this  stage  of  revolution  there  exists  no 
organisation.  Our  readers  may  here  be  reminded  of  the 
suggestive  fadl  that  when  the  larvae  of  certain  Diptera  pass 
into  the  state  of  pupae  their  muscles  are  resolved  into  a 
uniform  semi-fluid  mass.  During  the  adl  of  generationi 
properly  so  called,  we  have  neither  cellular  substance  nor 
nucleus,  but  nascent  protoplasm.  That  this  view  is  correct 
in  principle  can  scarcely  be  doubted,  though  these  processes 
are  probably  not  completed  simultaneously  in  all  points  of 
the  generative  mixture. 

The  author  sums  up  his  views  on  this  part  of  the  8ubje<5t 
in  the  following  chemicali  or  perhaps  metachemicali  repre- 
sentation : — 

The  chemical  work  in  the  molecule  of  living  animal 
matter  possesses  its  highest  intensity  in  youth,  and  then 
decreases,  becoming  very  small  in  age,  and  being  extin- 
guished at  death.  The  "adtive"  molecules — those  with 
free  af&nities — constantly  decrease,  whilst  the  closed  mole- 
cules increase.  Hence  for  the  maintenance  of  life  a  reci- 
procal process  must  exist,  for  converting  the  closed 
molecules  into  open  or  a(5tive  ones.  The  opening  of  the 
closed  affinities  of  the  germs  is  therefore  the  essence  of 
generation. 

As  every  chemical  reaAion  of  two  molecules  liberates 
chemical  affinities^  and  as  eledlricity,  heat,  and  light  do  the 
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same,  there  is  uo  difficulty  in  the  thought  that  the  needful 
opening  may  be  e£fe£led  by  the  adlion  of  the  male  germ 
upon  the  female.  In  order  to  open  chemical  affinities  by 
chemical  agency  there  are  required  at  least  two  kinds  of 
molecules,  different  in  some  respe<5ts«  This  is  the  significa- 
tion of  dualism  in  generation. 

The  muscle-,  nerve-,  and  gland-molecules  form  their  own 
likeness  out  of  the  nutriment.  The  living  molecule  or 
molecular  group  has  the  power  of  impressing  itself  upon 
dead  molecular  groups,  and  converting  them  into  its  own 
likeness  whilst  receiving  them  into  its  society, — i.  e.,  into 
the  realm  of  the  living. 

Since  according  to  this  principle  the  male  and  the  female 
germ  adl  upon  each  other  in  generation,  each  will  force  its 
peculiarities  upon  the  other.  Since  thus  there  arise  two 
germs  of  approximately  like  nature,  the  question  arises 
whether  they  remain  two  separate  individuals  after  fecunda- 
tion, since  we  assume  the  existence  of  many  germs  in  the 
ovum  and  in  the  spermatozoon.  If  we  admit  for  a  moment 
the  hypothesis  of  such  distinftness,  we  can  draw  therefrom 
certain  conclusions. 

If  we  suppose  that  the  germs  derived  from  the  spermato- 
zoon retain,  even  after  fecundation,  a  certain  specific  pecu- 
liarity as  compared  with  the  ovum  germs,  it  follows  that  on 
the  formation  of  the  sexual  organs  in  the  embryo  there  may 
be  evolved  two  kinds  of  germs, — derivatives  of  the  spermato- 
zoa and  of  the  ova.  Bach  organism  would  thus  be  primarily 
a  hermaphrodite. 

When  both  kinds  of  germs  begin  to  increase  they  readt 
upon  the  transformation  of  matter  in  the  organism,  and 
modify  the  composition  of  its  fluids.  It  appears  now  that 
very  frequently  the  modification  of  the  organism  determined 
by  the  vegetation  of  the  sperm-cells  interfere  with  the 
development  of  the  ova,  and  conversely  the  growth  of  the 
ovum  masses  hinders  the  development  of  the  sperm-cells. 
Thus  the  sex  is  determined  according  to  the  germs  provided 
with  the  greatest  vital  energy.  But  as  the  male  and  female 
germs  have  on  an  average  the  same,  vital  energy,  males  and 
females  are  produced  in  equal  numbers. 

If  we  assume  many  germs  in  the  ovum  and  in  the 
spermatozoon,  the  question  arises  what  must  happen  if  the 
number  of  each  kind  is  unequal,  and  the  excess  consequently 
escapes  fecundation.  Such  excess  will  generally  or  always 
perish. 

So  long  as  parthenogenesis  is  maintained  by  zoologists 
and  botanists,  and  the  possibility  of  its  existence  cannot  be 
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disputed,  it  follows  that  the  germs  of  mature  ova  may 
increase  for  successive  generations  without  fecundation. 
The  residual  germs  cannot  therefore  be  at  once  set  down  as 
doomed  to  perish.  These  germs  which  escape  fecundation 
would  explain  the  "  reversion  "  of  hybrids,  if  indeed  it  exists 
in  a  pure  state.  But  a  pure  reversion  would  be  intelligible 
even  without  such  superfluous  germs,  as  in  hybridisation 
fecundation  often  fails,  so  that  in  one  and  the  same  ovum, 
along  with  united  germs,  there  may  co-exist  unpaired  male 
and  female  germs. 

As  to  the  cause  of  the  patradoxical  behaviour  of  the  eggs 
of  R.  arvalis,  fecundated  with  the  sperm  of  /?.  fusca,  Prof. 
PilOger  refers  this  phenomenon  to  ^' fradlionated  fertilisa- 
tion." According  to  the  observations  of  M.  Fol  the  spermato- 
zoon is  immediately  attacked  by  the  yolk  of  the  ovum  at  the 
moment  of  contadt ;  consequently  also  when  only  the  point 
of  the  head  touches  the  yolk,  the  thicker  part  being  kept 
back  by  the  narrowness  of  the  micropyle,  or  by  the  excessive 
stiffness  of  the  gelatinous  matter. 

•  We  may  thus  imagine  that  the  point  of  the  head  of  a 
spermatozoon  which  has  penetrated  into  the  yolk,  whilst  the 
thicker  portion  is  wedged  fast,  may  be  resolved  into  particles, 
thus  producing  an  abnormal  segmentation. 

This  explanation  of  anomalous  hybrid  segmentation  by 
"  fractionated  fecundation  "  renders  it  intelligible  why  in 
hybrid  fertilisation  we  can  find  no  rules.  Each  egg  becomes 
differently  segmented,  perhaps  because  the  quantity  of  tiie 
spermatic  substance  differs  in  every  case.  Such  anomalous 
segmentation  is  not  inseparably  connedted  with  hybridism  ; 
it  occurs  also  durii)g  the  fecundation  of  the  ova  of  Bombi- 
nator  igneus  with  the  normal  sperm  of  its  own  species,  if  too 
little  water  is  present.  The  gelatinous  mass  enveloping  the 
ovum  remains  then  very  stiff,  and  it  is  possible  that  the 
spermatozoa  may  often  fail  to  penetrate  into  the  yolk.  If 
the  fact  that  the  hybridisation  of  nearly  related  Batrachian 
forms  leads  sometimes  to  normal  and  at  other  times  to  the 
most  abnormal  developments  may  be  explained  as  above,  it 
is  very  probable  that  both  irregular  segmentation  and  en- 
tirely negative  results  in  crossing  the  Anoura  are  due  merely 
to  such  secondary  complications.  The  true  law  is  probably 
reciprocal  fertility  in  all  with  normal  segmentation,  and,  with 
few  exceptions,  death  during  the  first  stages  of  development. 
Whether  this  law  extends  to  the  hybridisation  of  the  Anoura 
and  the  Urodela  cannot  be  asserted. — Pflilger's  Archiv.  und 
Natur/orschcr. 
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VII.    DR.    MELDON'S    ELECTRIC    MOTOR. 

^LECTRICITY,  both  as  a  means  of  lighting  and  loco- 
motion, has  made,  during  the  past  few  years,  such 
vast  strides  in  public  favour,  that  it  is  not  surprising 
many  discussions  have  been  raised  concerning  it,  or  that  the 
minds  of  the  leading  scientists  have  lately  become  engrossed 
with  the  study  of  so  interesting  a  subjeft.     Up  to  the  pre- 
sent, however,  owing  to  the  enormous  amount  of  eleftricity 
required  to  work  even  a  medium-sized  dynamo,  all  attempts 
at  eleftric  propulsion,  especially  as  regards  boats,  may  be 
considered  as  purely  experimental,  its  most  ardent  advocates 
being  unable  to  claim  for  it  any  economical  advantage  over 
steam.     Many  theories  have  been  adduced  towards,   and 
several  eledtricians  have  applied  themselves  to  the  task  of, 
surmounting  this  difficulty ;  but  it  is  to  the  intelligence  and 
ingenuity  of  an  eminent  Irish  physician  that  the  scientific 
world  is  now  indebted  for  the  discovery  of  an  important 
principle,  which  will,  without  doubt,  be  recognised  in  future 
in  the  construdlion  of  all  magneto-eledlric  machines.     To 
Dr.  Austin  Meldon,  of  15,  Merrion  Square,  Dublin,  belongs 
the  credit  of  having  designed  a  motor  which  not  only  does 
away  with  the  manifold  disadvantages  and  drawbacks  at- 
tendant on  the  employment  of  dynamos,  but  also  creates  the 
largest  amount  of  driving  power,  with  the  least  expenditure 
of  eleftrical   force.     Dr.  Meldon,   in   his  first   attempt   at 
motor  construftion,  made  use  of  twelve  magnets,  but  when 
the  machine  was  tested  it  was  found  that  although  each  of 
the  magnets  would  lift  half  a  cwt.,  or  attraft  a  heavy  iron 
bar  from  one  inch,  yet  the  whole  twelve,  when  bound  to- 
gether, would  only  lift  or  attradt  exadtly  the  same  weight. 
Seeing  that  something  was  evidently  wrong  he  sought  in- 
formation as  to  the  cause  of  so  singular  a  circumstance,  biit 
although  he  received  a  very  large  number  of  suggestions, 
not  one  of  his  correspondents  hit  upon  a  solution.    Nothing 
discouraged.  Dr.  Meldon  persevered  in   his  investigation, 
with  the  gratifying  result  that  after  some  trouble  he  found 
that  the  inertness  of  the  magnets  was  due  to  neutralisation, 
and  that  by  magnetically  insulating  the  bars — about  to  be 
described — with  copper  instead  of  iron  bolts,  and  putting  a 
few  layers  of  gutta  percha  between  the  bars  and  the  rims  of 
the  wheels,  he  could  develop  full  power, — a  faft  which  seems 
to  have  been  hitherto  unknown. 
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The  armature  of  the  new  machine  is  formed  by  joining 
together  two  15-inch  solid  pulley  wheels,  with  seven  flat  bars 
of  iron,  each  bar  being  24  inches  long  by  3  inches  wide, 
and  i^  inches  thick,  and,  as  has  been  observed,  the  bars  are 
laid  upon  gutta  percha,  copper  bolts  being  used  to  fasten 
them  to  the  wheels.  A  shaft  of  i^-inch  steel  passes 
through  the  centre,  and  the  whole  is  supported  by  a  hard- 
wood frame,  stayed  with  iron.  Each  side  of  the  frame, 
where  the  shaft  emerges  therefrom,  is  supplied  with  an 
ivory  commutator,  the  one  on  the  right  having  three,  and 
the  other  four,  brushes,  each  of  which  communicates  with 
a  magnet.  Attached  to  the  frame  are  seven  eledlro-magnets ; 
the  three  larger  ones  being  made  of  2-inch  soft  iron,  and 
wound  with  No.  14  wire,  without  bobbins,  and  the  other 
four  of  I J  inch  iron,  and  wound  with  No.  11  wire.  The 
total  weight,  as  at  present  construdted,  is  a  little  over 
3  cwts.  The  first  trial  of  the  motor  took  place  in  July  last, 
in  a  boat  22  feet  long  and  5  feet  beam  ;  and  the  battery  used 
on  the  occasion  consisted  of  thirty- six  cells  of  bichromate  of 
calcium,  with  zincs  6  by  4  inches,  and  carbons  6  by  5  inches, 
the  latter,  as  will  be  observed,  being  larger  than  the  former. 
Half  of  the  cells  passed  through  a  commutator  into  one  set 
of  magnets  (the  whole  charge  going  into  one  magnet  at  a 
time),  and  the  remainder  of  the  cells,  through  the  other 
commutator,  into  the  second  set.  The  great  utility  of  this 
arrangement  was  experienced  during  the  trip,  as  when  all 
the  cells  were  made  use  of  the  boat  went  at  full  speed,  but 
when  only  one  commutator  was  employed  half-speed  was 
obtained,  and  on  a  long  trip  the  second  battery  could,  of 
course,  be  re-charged.  The  motor  is  capable  of  making 
about  900  revolutions  a  minute,  but  this  in  the  trial  trip 
was  reduced  to  400,  when  the  boat  went  over,  with  a  slack 
tide,  9  miles  in  a  little  more  than  one  hour,  a  single  mile 
having  been  accomplished  in  seven  minutes,  and  subse- 
quently, when  the  tide  was  more  favourable,  11  miles  were 
gone  over  in  an  hour.  A  little  over  two-horse  power  has 
been  registered  from  only  twenty-four  cells ;  and  here  it  may 
be  remarked  that  Dr.  Meldon,  who  takes  an  unusual  interest 
in  anything  that  relates  to  this  science,  has  managed,  by  a 
very  simple  contrivance,  to  get  over  the  difficulty  hitherto 
experienced  in  keeping  up  a  continuous  light  for  many 
hours:  that  gentleman  has  had  five  Swan  lamps  in  his 
house  during  the  past  two  winters,  and  he  makes  his  bi- 
chromate cells  last  twelve  hours,  by  using  large  zincs  and 
carbons,  which  at  first  are  only  immersed  a  short  distance 
in  the  fluid,  and  then  after  two  hours  lowered  a  few  inches 
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morcy  and  so  on,  using  of  course  a  larger  number  of  cells 
than  is  absolutely  required. 

It  is  to  be  regretted  that,  owing  to  the  small  size  of  the 
launch,  the  battery,  which  was  placed  in  the  forward  portion 
of  the  boat,  eighteen  cells  being  arranged  on  each  side,  oc- 
cupied so  much  space  that  there  was  only  room  left  for  four 
persons  to  sit  with  any  degree  of  comfort,  and  consequently 
he  was  obliged  to  abandon  the  idea  of  working  his  motor 
with  a  battery,  but,  judging  by  the  aftual  results  obtained, 
he  is  confident  that  with  two  storage  cells  of  an  accumu- 
lator he  could  easily  obtain  a  speed  of  over  11  miles  an 
hour. 

The  advantages  claimed  for  the  motor  over  a  dynamo 
are — ist.  Only  one-tenth  of  the  battery-power  is  required  to 
obtain  a  single  horse-power,  and.  As  there  is  no  dead  centre 
it  will  start  instantly,  and  there  is  therefore  no  loss  of  power. 
3rd.  The  whole  force  of  the  battery  passes  into  one  magnet 
at  a  time,  so  that  very  little  power  is  required.  It  should 
be  remembered  that  the  launch  Electricity  had  forty-five 
accumulators  of  the  latest  type  on  board,  which  were  calcu- 
lated to  supply  power  for  six  hours  at  the  rate  of  four  horse- 
power, the  mean  speed  obtained  having  been  9  miles  an  hour. 
Dr.  Meldon's  had  only  thirty-six  cells,  and  did  a  mile  in 
seven  minutes,  and  it  should  be  noted  that  the  battery  was 
nearly  exhausted  when  this  trial  took  place. 

Dr.  Meldon's  objedt  in  consenting  to  the  publication  of 
these  details  of  his  motor  is  twofold : — First,  to  place  upon 
record  an  account  of  his  original  experiments  for  the  benefit 
of  'those  who  are  interested  in  the  subjedt  of  eledlricity  as  a 
motive  power ;  and  secondly,  to  receive  any  practical  sug- 
gestions which  the  readers  of  this  brief  description  of  his 
important  invention  may  be  disposed  to  send  to  him.  The 
magnets  were  supplied  by  Mr.  Henshaw,  of  Christchurch 
Place,  Dublin ;  the  ironwork  by  Messrs.  Booth  Brothers,  of 
Stephen  Street ;  and  the  commutators  by  Messrs.  Curtis  and 
Son,  of  Abbey  Street,  same  city. 
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Evolution  and  Natural  Theology.    By  W.  F.  Kirby,  of  the 
British  Museum.  London  :  W.  Swan  Sonnenschein  and  Co. 

It  is  rarely  possible  for  the  scientific  reviewer  to  take  up  a 
treatise  dealing  in  any  way  with  Evolution  without  a  sigh  of 
dissatisfacflion.  Too  many  such  books  are  written  by  men  pro- 
foundly ignorant  of  biology  in  every  department,  their  sole 
preparation  being,  perhaps,  the  hasty  and  heedless  perusal  of  a 
part  of  the  **  Origin  of  Species." 

The  work  before  us,  we  are  happy  to  say,  is  one  of  a  very 
different  stamp.  The  author  is  well  known  as  an  industrious 
and  successful  worker  in  Natural  History,  thoroughly  versed  in 
the  evidences,  the  bearings,  and  the  results  of  the  Dodlrine  of 
Organic  Development.  That,  like  almost  every  competent  en- 
quirer who  has  given  the  subjedl  a  fair  study,  he  is  a  decided 
Evolutionist  need  not  be  said. 

Mr.  Kirby's  objedl  in  the  present  book  is  to  deal  with  one  par- 
ticular objedlion  by  which  the  religious  world  is  still  much  exer- 
cised. Few  of  us  have  escaped  being  asked  how  we  propose  to 
reconcile  the  origin  and  career  of  plants  and  animals  upon 
Darwinian — or  more  generally  upon  Evolutionist — principles, 
with  the  Mosaic  cosmogony,  as  well  as  with  many  passages  to 
be  found  elsewhere  in  the  Jewish  and  Christian  Scriptures  ? 
Such  enquirers,  if  silenced  for  the  moment,  are  by  no  means 
satisfied  if  we  reply — in  the  language  of  Bruno  and  Galilei* — 
that  the  Scriptures  were  not  intended  to  serve  as  a  text-book  of 
Natural  Science,  and  that  on  such  subje<5ls  they  convey  merely 
the  ideas  current  in  the  days  when  they  were  written. 

Such  a  work  as  that  before  us,  in  which  the  author  seeks  to 
show  that  the  theory  of  Evolution  is  not ''  opposed  to  the  prin- 
ciples of  Christianity  or  the  interests  of  true  religion,"  will  be 
welcome  to  many,  and  may,  we  hope,  clear  away  prejudices 
which  prevent  many  from  giving  the  question  a  fair  examination. 
Mr.  Kirby,  at  the  end  of  an  opening  chapter  in  which  the  ancient 
and  modem  views  of  Nature  are  contrasted,  suggests  that 
**  Science  and  Religion  may  at  length  meet  on  the  broad  plat- 
form of  Theism  and  Philanthropy.''  In  this  same  chapter  we 
meet  with  a  passage  not  without  significance  as  showing  one 
remarkable  tendency  of  modem  thought : — "  Nor  can  we  for  a 

*  See  the  letter  of  the  latter  to  the  Dowager  Grand  Duchess  Cristina  of 
Tascany. 
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moment  rationally  suppose  that  even  the  highest  and  noblest  of 
our  race  can  reach  the  presence  of  the  Infinite  itself  at  ond 
bound  from  a  world  so  low  as  this.  Rather  let  us  acknowledge^ 
with  the  Buddhists,  the  much  greater  probability  that  ages  of 
progress,  and  possibly  a  great  variety  of  stages  of  existence,  may 
separate  us  from  Nirvana." 

Mr.  Kirby,  indeed,  so  far  from  being  what  is  commonly  styled 
a  Materialist,  makes  a  ce^ain  approximation  to  the  so-called 
**  Spiritualist "  and  Theosophic  views.  He  contends  for  the  im- 
mortality of  animals  as  a  corollary  of  that  claimed  for  man,  and 
on  this  subjedl  he  quotes  Allan  Kardec.  In  a  note  he  speaks  of 
the  Resurredlion  of  Christ  as  <'  a  case  of  long-sustained  mate- 
rialisation." He  accepts  the  do<5lrine  of  re-incarnation  as  at 
least  conceivable,  and  combats  some  of  the  obje(5lions  with 
which  it  is  ordinarily  encountered. 

Hence  the  present  volume  will  doubtless  be  read  with  interest 
not  merely  by  avowed  Spiritualists,  but  by  that  class — and  judging 
from  popular  literature  it  is  numerous — ^who  have  a  vague  yearn- 
ing for  evidences  of  an  unseen  world.  On  the  other  hand,  this 
Eirenikon  will  fail  to  command  the  S)mcipathies  not  merely  of 
Materialists,  but  of  orthodox  religionists.  We  know  that,  in 
some  quarters,  to  ascribe  immortality  to  brutes  is  a  deadlier  sin 
than  to  deny  it  to  man, 

Turning  from  these  generalities  to  a  notice  of  particular  pas- 
sages, we  find  the  author  emphasizing  rather  more  strongly  than 
should  we  the  modem  origin  and  chara(5ler  of  Physical  Science. 
He  urges  that  Evolution  was  not  admitted  in  the  days  of  anti- 
quity, and  judiciously  remarks  that  "  it  would  certainly  not  be  a 
presumption  in  favour  of  Evolution  that  it  was  accepted  as  -a 
truth  by  the  ancients,  but  rather  the  contrary." 

In  discussing,  the  old  dodlrine  of  Special  Creation,  he  points 
out  that  the  only  view  which  can  even  partially  reconcile  such 
creation  with  existing  fa(5ls  is  Gosse's  theory  of  Prochronism, 
unmatched,  and  perhaps  unmatchable,  in  its  absurdity. 

In  the  third  chapter  we  find  a  statement  which  many  of  us 
will  probably  feel  unable  to  accept.  Says  Mr.  Kirby: — "The 
history  of  the  earth,  as  a  whole,  furnishes  no  instance  of  a  retro- 
grade movement."  Now  even  ignoring  the  Glacial  epoch,  a 
catastrophe  some  of  whose  results  are  probably  irremediable,  we 
can  scarcely  deny  that  a  gradual  refrigeration  of  the  earth  is 
going  on,  analogous  to  the  senescence  of  the  individual.  Surely 
here  is  an  element  of  retrogression,  which,  unless  physicists  are 
utterly  mistaken,  must  sooner  or  later  make  itself  felt. 

On  the  subjedl  of  hybridism  the  author,  as  it  appears  to  us, 
concedes  too  much  to  Anti-Evolutionists.  He  writes  : — "  Others 
supposed  that  new  species  might  have  been  produced  by  the 
intercrossing  of  old  ones :  but  this  cause  is  now  known  to  be 
physiologically  almost  impossible  in  a  state  of  nature." 

Again  he  says : — '*  The  objeAion  drawn  from  the  physiolo- 

VOL.  VI.  (THIRD  SERIBS.  B 

Digitized  by  VjOOQIC 


4^  A  nalyses  of  Books.  [January, 

gical  difference  between  species  and  races  still  exists  unrefuted." 
He  adds,  in  comment,  "  This  is  indeed  the  great  stumbling-block 
to  all  theories  of  Evolution."  To  us  this  obje<5lion  seems  merely 
an  imperfe<5l,  and  therefore  false,  generalisation."  Mr,  Seebohm, 
in  his  interesting  work  ''  Siberia  in  Asia "  {see  "  Journal  of 
Science,"  vol.  v.,  p.  36),  mentions  the  interbreeding  of  the  car- 
rion crow  and  the  hoodie,  which  takes  place  on  the  large  scale. 
The  evidence  of  the  fertility  of  these  hybrids  is  quite  conclusive. 
It  is  no  less  certain  that  the  half-breeds  between  the  American 
bison  and  the  common  cattle  are  prolific.  These  instances  alone 
are  sufficient  to  refute  the  obje(5lion  cited. 

In  the  chapter  on  Homology  we  find  notice  of  one  of  the  errors 
which  on  careful  search  may  be  found  in  the  Duke  of  Aygyll's 
over-rated  "  Reign  of  Law."  The  Duke  writes — "  In  his  (man's) 
frame  there  is  no  aborted  member.  Every  part  is  put  to  its 
highest  use."  Mr.  Kirby,  in  reply,  mentions  the  vermiform  ap- 
pendage in  man,  not  only  useless,  but  even  dangerous. 

Under  the  head  Embryology  we  read — "  We  may  hope  that 
the  adtual  length  of  human  life  will  continue  to  increase  until  it 
ultimately  reaches  this  limit  {i.e.,  120  years)."  So  long  as  men 
and  women  are  at  a  discount,  as  at  present,  increased  longevity 
is  anything  but  desirable,  unless  accompanied  by  other  changes 
of  which  we  see  little  immediate  prospe<5l. 

In  speaking  of  Geographical  Distribution  the  author  makes  a 
remark  which  will  be  novel  to  many  of  his  readers.  He  writes  : 
— "  The  tropical  representation  of  widely  distributed  genera  are 
frequently  inferior  in  size  and  beauty  to  those  of  temperate 
climates,  and  rarely  surpass  them,  for  the  magnificent  produdlions 
of  the  Tropics  usually  belong  to  groups  entirely  unrepresented 
in  colder  regions."  It  is  noteworthy  that  specimens  of  Chcero- 
campa  Nerii  from  South  Africa  are  less  beautiful  than  those 
from  Europe,  the  green  in  the  former  being  more  of  an  olive 
cast.  At  the  same  time  we  must  remember  that  such  wide- 
spread groups  as  the  Buprestidae  and  Cetonids  attain  their 
greatest  size  and  splendour  in  hot  climates,  those  of  Europe, 
North  Asia,  and  North  America  being  comparatively  small  and 
dull  in  coloration. 

The  author  refers  the  fadt  that  the  African  Negro  does  not, 
like  the  other  inferior  races,  tend  to  die  out  in  presence  of 
Europeans,  to  climate.  We  doubt  the  sufficiency  of  this  ex- 
planation, since  the  Negro  multiplies  rapidly  in  the  healthy 
regions  of  South  Africa  and  in  many  of  the  States  of  North 
America,  where,  indeed,  the  possibility  of  his  ultimate  prepon- 
derance is  regarded  not  without  apprehension. 

We  are  heartily  with  Mr.  Kirby  when  he  protests  against 
Mr.  Galton's  "  ranking  Socrates  and  Phidias  above  all  who  have 
sueeeded  them  in  Europe."  Phidias  we  cannot  profess  to  esti- 
mate, bat  the  working  and  influence  of  Socrates  and  of  his 
school  were,  we  hold,  decidedly  pernicious.    He  blighted  the 


Digitized  by 


Google 


i884*1  Aitalyses  of  Books.  43* 

seeds  which  had  been  sown  by  Democritus,  and  led  the  way  to 
that  negle<5l  and  contempt  of  Nature  from  which  we  are  only 
beginnifig  to  recover. 

Were  we,  however,  to  notice  every  passage  in  this  work  which 
may  be  considered  to  deserve  comment  we  should  far  exceed  our 
allotted  space ;  but  we  are  bound  to  say  that  Mr.  Kirby  has  pre- 
sented the  evidences  of  Evolution  in  a  clear  and  acceptable  form, 
showing  that  the  New  Natural  History  stands  in  no  necessary 
connedlion  with  Atheism.  Hence  students  of  religious  princi- 
ples need  not  fear  examining  Nature  from  the  point  ot  view 
which  Darwin  and  Wallace  have  made  accessible. 


To  all  the  Invisible  Gods :  concerning  two  distinct  Bibles  being 
composed  in  the  one  Bible,  Part  First.  From  and  written 
by  Jambs  W.  Forrest,  sumamed  ''John."  Comprising 
Special  Revelations,  and  in  reference  to  ''  Endymion."  (No 
publisher's  or  printer's  name.) 

We  have  here  a  work  the  greater  part  of  which  is  devoted  to 
scientific  questions,  but  which  is  of  a  truly  perplexing  character. 
The  author  tells  us  in  his  Preface  that  to  him  there  has  fallen  a 
strange,  and  in  our  age  and  life  an  unknown,  position  ;  that  his 
writings  form  the  only  real  Revelation  published  for  eighteen 
hundred  years.  He  comments  on  the  "  awe,  fear,  and  dread 
which  have  been  taught  concerning  the  chara<5ler  of  the  true 
gods,"  and  on  the  mystery  of  existence.  He  raises  the  old  and 
painful  question — "Why  do  not  mankind  find  themselves  in 
circumstances  to  satisfy  their  most  natural  desires  and  delights  7 
What  is,  what  was,  the  reason  of  restfidlion  or  *  holiness  ?  ' " 
Again,  he  asserts  that  he  has  received  real  Revelations,  and  adds 
that  the  consideration  of  these  matters  passes  to  him  *<from  the 
deceased  Earl  of  Beaconsfield,  whose  communications  placed 
for  my  observation  will  be  produced."  Knowing  that  the  de- 
ceased Conservative  statesman  was  ''  for  the  angels,"  though  too 
wise  to  commit  himself  to  an  indiscreet  dabbling  in  Science, — 
as  his  great  rival  has  done  anent  the  .evolution  of  the  colour 
sense, — we  have  searched  for  these  communications,  but  have 
not  been  able  to  find  them  in  this  "  Part  First." 

Our  author  is  prone  to  heresies,  scientific  as  well  as  theolo- 
gical. On  one  and  the  same  page  he  tells  us  that ''  animals 
were  not  bom  of  the  Father  or  formed  by  him,  but  were  bred 
from  the  earth  by  certain  changes  which  occurred  soipe  6000 
years  ago  or  so."  Here  special  creation  and  evolution  are  denied 
in  the  same  breath,  and  a  very  recent  origin  is  ascribed  to  the 
9ttmui  kingdom. 
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Theologians  will  stand  aghast  at  finding  in  the  next  parag^ph 
— and  indeed  throughout  the  book — Michael  the  Archangel  iden- 
tified with  Satan. 

Scientific  di(5la>  or  rather  utterances  on  scientific  topics,  are 
numerous,  but  for  the  most  part  they  are  utterly  contradictory  to 
our  present  knowledge.    Nor  is  there  any  evidence  vouchsafed 
in  proof  of  Mr.  Forrest's  conclusions.    He  writes : — "  If  anyone 
were  to  ask  what  nothing  is,  we  might  say  that  nitrogen  is  the 
nearest  to  it  in  existence.    We  should  begin  by  defining  its  pro- 
perties, or  more  exadlly  the  properties  it  does  not  possess ;  it 
should  have  neither  weight,  hardness,  taste,  appearance,  sound, 
smell,  and  no  motion,  tl^erefore  no  colour  or  light,  and  be  un- 
clear, void.    Nitrogen  has  no  weight  or  a(5lion  in  the  universe, 
being  nothing."    We  need  scarcely  say  that  nitrogen  has  deci- 
dedly weight,  and,  though  inert  in  the  free  state,  is,  when  in 
combination,  an  essential  constituent  of  foods,  organic  poisons, 
of  the  most  beautiful  colours,  of  many  medicines  and  explosives. 
Heat,  we  are  told,  '*  is  a  rubbing  pressure,  cold  is  a  motionless 
pressure."    Weight  or  gravitation  is  said  to  be  **  an  improper 
state."    Oxygen  is  pronounced  a  heavier  body  than  other  gases. 
We  read  further  of  "  white  motions,  suns,  or  stars."    Water  is 
said  to  he  "  formed  by  a  thin  and  invisible  motion  (such  as  hy- 
drogen) moving  in  perfedl  space,  grasping  within  its  surface  the 
still  oxygen  till  it  has  assimilated  or  filled  itself,  and  ceasing  its 
own  a(5lion,  as  also  that  of  oxygen,  both  become  water  together 
which  is  clear  like  space." 

We  must  confess  that  we  are  unable  to  reach  the  point  of  view 
needful  for  appreciating  these  propositions. 

The  writer  concludes  with  a  fascinating  pi(5ture  of  '*  human 
life  before  time  was.'* 


Records  of  the  Geological  Survey  of  India.    Vol.  XVI.,  Part  2. 
1882. 

This  part  contains  a  Synopsis  of  the  Fossil  Vertebrates  of  India, 
by  R.  Lydekker.  The  oldest  known  amphibian,  it  appears,  is 
represented  merely  by  a  skull  and  a  part  of  a  vertebral  column 
of  a  large  species  from  the  Gondwanas.  Curiously  enough  this 
specimen  was  sent  to  England  for  description  eighteen  years 
ago,  and  has  only  just  been  recovered,  having  lain  all  the  time 
unnoticed. 

Among  the  reptiles  there  is  a  notice  of  some  vertebrse  from 
the  Panjab  and  Sind  belonging  to  a  python,  and  not  to  be  distin- 
guished from  the  living  P.  molurus. 

Among  the  tortoises  is  mentioned  the  enormous  Colossochelys 
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Atlas  from  the  Sub-Himalaya  and  Burma.    This  fine  species  is 
supposed  to  have  been  22  feet  in  length. 

Mammalian  remains  are  numerous  and  important,  though 
none  have  yet  been  detached  below  the  Eocene. 

The  Pliocene  furnishes  the  palate  of  a  femalei  and  the  upper 
canine  of  a  male  belonging  apparently  to  a  large  anthropoid  ape, 
Palaopithecus  Sivalet^s.  This  species  is  distinguished  from 
the  mias  of  Borneo  and  Sumatra,  to  which  it  otherwise  approxi* 
mates,  by  the  narrower  form  of  the  premolars.  Felis  cristata^ 
otherwise  known  as  F.  faUeotigris  and  F.  grandicristaia^  is  a 
large  tiger,  distinguished  by  its  greatly  developed  sagittal  crest. 
To  Machairodus  (why,  in  accordance  with  all  analogy,  is  this 
species  not  named  Machairodon  ?)  belongs  M.  SivaUnsiSf  ranging 
in  Bizt  between  the  tiger  and  the  jaguar. 

All  the  known  genera  or  sub-genera  of  the  Proboscideans  are 
represented. 

The  rhinoceroses — one-homed,  two-homed,  and  homless — are 
also  well  represented.  Some  remains,  now  in  the  author's 
hands,  seem  to  approximate  to  the  existing  African  species. 
The  remains  of  rodents  are  few,  and  there  is  only  one  edentate, 
Manis  Sindiensis,  a  pangolin  four  times  the  size  of  the  still 
living  if.  pentadactylus. 

Altogether  a  Pliocene  fauna  is  chara(5lerised  by  the  admixture 
of  genera  now  peculiar  to  Africa,  and  of  Miocene  and  Pliocene 
Europe  with  the  forms  now  especially  Asiatic.  *'  Modern  India 
has  only  the  Impoverished  remains  of  a  once  extensive  fauna  of 
mighty  forms.*'  The  high  degree  of  specialisation  of  many  of 
the  genera  is  a  marked  feature. 

The  author  adds,  in  conclusion,  a  very  valuable  chronological 
list  of  species. 

Mr.  P.  R.  Mallet,  F.G.S.,  furnishes  a  paper  on  the  **  Iron  Ores 
and  Subsidiary  Materials  for  the  Manufa<5lure  of  Iron  in  the 
Jabalpur  Distridl."  The  author  recommends  Murwara  as  a  site 
for  iron-works. 

Mr.  Mallet  also  contributes  a  paper  on  the  **  Lateritic  and 
other  Manganese  Ores  found  at  Gosulpur,  in  the  Jubalpur 
Distria. 

Mr.  T.  W.  H.  Hughes  writes  on  the  Umaria  Coal-field,  and 
recommends  practical  trial. 


The  English  IllustraUd  Magazine.    No.  3.     December,  1883* 
London  :  Macmillan  and  Co. 

Therb  is  little  matter  in  this  issue  which  can  legitimately  come 
under  our  notice. 
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**  Corn-cockles  "  is  a  botanical  paper  of  a  kind  with  which  the 
public  are  by  this  time  very  familiar,  and  certainly  does  not 
require  the  author's  signature. 

The  "  Story  of  a  Courtship  "  literally  swarms  with  dogs,  like 
a  side  street  in  Constantinople.  The  constant  presence  of  these 
obtrusive  and  mal-odorous  animals  in  modem  fidlion  is  no 

.pleasant  symptom. 

.  The  ''  New  Hero/*  amidst  some  apposite  denunciation  of  cram 
and  modern  education,  indulges  in  certain  gratuitous  sneers  at 

.  Science.    **  Nor  did  the  biologists  (Frankenstein  alone  excepted) 

.  ever  make  a  man."  Why  should  they  ?  Man  is  already,  such 
as  he  is,  a  drug  in  the  market  I  ''  What  the  age  wants  is 
fa(5ls.**  Yet  the  crammed  child  is  dosed  daily  and  abundantly, 
not  with  fadls,  but  with  ii(5lion, — at  best  is  fed  upon  words  in 
place  of  things. 


Association  for  the  Improvement  of  Geometrical  Teaching.  The 
Elements  of  Plane  Geometry.  Part  i.  (corresponding  to 
Euclid,  Books  1.  and  II.).  Prepared  by  the  Committee  ap- 
pointed by  the  Association.  London :  W.  Swan  Sonnen- 
schein  and  Co. 

The  traditional  method  of  teaching  geometry  in  stri(5l  accordance 
with  the  original  work  of  Euclid  is  here  much  modified. 

The  first  book  is  here  devoted  to  the  straight  line,  the  suc- 
cessive sections  treating  of  angles  at  a  point,  triangles,  parallels, 
and  parallelograms.  Then  follow  problems  which  in  Euclid  are 
interspersed  somewhat  promiscuously  with  the  theorems,  loci, 
axioms,  and  postulates.  The  second  book  treats  of  the  equality 
of  areas.  There  can  be,  we  imagine,  little  doubt  that  the  ar- 
rangement here  followed  is  simpler  and  more  rational  than  that 
of  Euclid. 
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CORRESPONDENCE. 


•*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  i  n  Correspondence^  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


HEIGHT    OF    MEN. 


To  the  Editor  of  the  journal  of  Science. 

SiRy — In  the  crjrpt  of  H3rthe  Church  are  the  bones  of  about  a 
thousand  men  said  to  have  been  killed  in  a  battle  between  Saxons 
and  Danes.  The  size  and  strength  of  the  bones  are  wonderful. 
The  skulls  are  large  and  well-shaped,  and  have  no  likeness  to 
those  of  gorillas  except  in  the  deeply  furrowed  and  projedling 
brows.  Prom  a  dozen  femurs  I  picked  one  that  was  rather  the 
largest,  and  I  found  it  a  full  inch  longer  than  my  own.  Taking 
this  as  a  fourth  of  the  owner's  excess  in  height,  he  must  have 
been  6  feet  7  inches.  A  skeleton,  probably  older  than  those  at 
Hythe,  is  in  Scarborough  Museum,  and,  by  rough  measurement 
with  arm-span  outside  its  glass  case,  I  found  that  the  former 
owner  was  about  6  feet  4  or  5  inches.  Did  not  giants  precede 
the  men  whose  small  armour  has  led  us  to  deem  our  fathers  less 
than  ourselves  ?  I  believe  that  we,  and  especially  our  girls  of 
the  middle  and  upper  classes,  are  growing  taller.  I  wish  some- 
one would  compare  the  height  of  200  or  300  girls,  between  16 
and  26,  with  the  height  of  their  mothers.  I  think  he  would  find 
a  diiference  of  quite  half  an  inch,  perhaps  more. — I  am,  Ac, 

Hugh  Brownb. 


STUPIDITY    OR    EXCITEMENT 


To  the  Editor  of  the  journal  of  Science. 

Sir, — ^As  you  appear  to  take  much  interest  in  anima  psychology, 
perhaps  Uie  following  instance  of  animal  stupidity  may  be  ac- 
ceptable : — The  other  day  some  sparrows  flew  past  my  house  fit 
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the  height  of  the  second-floor  windows.  A  cat  which  was  walking 
in  the  garden  made  a  sudden  leap  upwards,  as  if  in  the  hope  of 
seizing  them,  though  her  spring  did  not  of  course  carry  her  one- 
tenth  part  of  the  height  that  would  have  been  requisite. 

We  generally  suppose  that  every  animal  has  a  pra(5lical  know- 
ledge of  the  extent  of  its  own  powers,  without  which,  indeed,  it 
would  fare  badly  either  in  capturing  prey  or  avoiding  its  enemies. 
Moreover,  we  feel  warranted  in  concluding  that  it  knows  the 
powers  of  its  enemies.  Thus  both  cats  and  birds  know  that 
dogs  cannot  climb,  and  when  in  a  tree  exhibit  perfe(5l  unconcern. 
But  the  cat  in  question,  though  of  mature  age,  seemed  as  little 
able  to  judge  of  distance  as  is  an  infant  when  it  grasps  at  the 
moon. 

The  only  other  conceivable  interpretation  of  the  leap  is  that 
Puss  was  excited  out  of  her  sober  judgment  at  the  mere  sight  of 
sparrows. 

Another  case  of  apparent  feline  stupidity  may  often  be  ob- 
served : — If  a  canary,  or  other  small  bird,  is  set  in  its  cage  near 
a  window,  a  cat  will  often  post  herself  on  the  ledge  outside  and 
stare  for  an  hour,  if  not  driven  away,  frightening  the  bird  almost 
to  death.  Now  surely  every  cat  must  have  learnt,  from  its  own 
individual  experience,  that  glass  if  pervious  to  light  is  not  so  to 
cats. 

It  seems  to  me  that  the  great  difficulty  we  encounter  in  studying 
the  intelligence  of  animals  is  their  extreme  inconsistency,  or,  I 
might  perhaps  better  say,  the  mixture  of  rationality  and  irration- 
ality which  they  exhibit. — I  am,  &c., 

H.  S. 

[Perhaps  to  higher  beings  human  conduc5^  might  exhibit  the 
same  medley  of  wisdom  and  folly  which  we  think  we  find  in  the 
lower  animals. — Ed.  J.  S.] 


EARTHQUAKES    AND    ELECTRICITY. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — I  would  take  this  opportunity  of  referring  to  an  article  in 
your  December  issue  on  "  Earthquakes,"  &c.  In  this  it  is  stated 
— <<  It  is  now  well  established  that  in  India,  at  all  events,  earth- 
quakes are  almost  always  accompanied  by  furious  storms  of 
thunder,"  &c.  Now  I  have  had  personal  experience  of  three 
earthquakes,  my  wife  of  one,  and  my  sister  (now  with  me^  of 
two,  all  independently  of  the  others.   Neither  thunder,  lightning, 
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nor  rain  occurred  with  one  of  them.    Bach  and  all  occurred 
without  any  atmospheric  disturbance  whatever. — I  am,  &c., 

W,  Bull. 


PLACE    TO    OUR    ELDERS  I 


To  the  Editor  of  the  journal  of  Scienee. 

Sir,— Prom  time  to  time  naturalists  are  still  asked  how  they  can 
reconcile  Darwinism,  or  Evolutionism  generallv  speaking,  with 
Revelation  ?  If  I  might  suggest,  "  Society,"  before  seeking  a 
solution  of  this  difficulty,  should  try  to  obtain  an  answer  to  a 
less  recent  difficulty,  i.e.,  how  the  tenets  of  modem  political 
economy  can  be  brought  into  harmony  with  Scriptural  morality ! 
— I  am,  &c., 

Truth-sbbker. 


THE    SHROPSHIRE    MYSTERY. 


7*0  the  Editor  of  the  journal  of  Science* 

Sir, — You  have  in  dealing  with  so-called  *'  Spiritualism  **  shown 
a  decidedly  benevolent  neutrality,  and  have  earned,  as  I  can  per- 
ceive, scanty  thanks  from  both  sides.  You  will,  however,  doubt- 
less, not  refuse  to  find  a  comer  for  the  following  considerations 
in  re  the  **  Shropshire  Mystery,''  now  that  the  alleged  exposure 
is  denied  and  the  '<  confession  "  retradled.  Setting  aside  trickery 
three  cases  seem  to  me  possible : — 

1.  The  girl  produces  the  phenomena  in  question,  involving 

destrudlion  to  property,  annoyance  and  injury  to  persons, 
by  some  inherent  and  peculiar  power  of  her  own. 

2.  The  girl  is  a  **  medium,*'  through  whose  presence  certain 

unseen  but  malignant  agencies  obtain  facilities  for  doing 
evil.  In  this  case  she  is  plainly  particeps  criminiSy  just 
as  much  as  a  servant  who  should  leave  a  door  unlocked 
for  the  admission  of  burglars. 

3.  The  mischief  is  produced  by  the  malignant  agencies  afore- 

said without  the  assistance  of  the  girl  and  independently 
of  her  presence. 
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In  the  two  former  of  these  cases  it  is  difficult  to  see  that  the 
girl  is  other  than  a  criminal  whose  career  ought  to  be  arrested, 
coute  que  coute^  as  a  danger  to  the  community. 

This  consideration  naturally  leads  me  to  the  witch-trials  of  past 
ages.  If  witchcraft  was  a  simple  delusion,  then,  and  only  then, 
these  trials  and  the  ensuing  executions  were  revolting  outrages. 
But  if  the  witches  really  possessed  the  superhuman  and  malefi- 
cent powers  ascribed  to  them,  or  if,  powerless  in  themselves, 
they  enabled  evil  **  spirits  "  to  do  mischief  which  would  other- 
wise not  have  occurred,  their  elimination  was  then  a  most  for- 
tunate circumstance* 

Such  "  mediums  "  are  like  rat-holes  in  a  ship,  or  chinks  in  a 
soil-pipe,  channels  through  which  destrudlion  and  possibly  death 
may  enter. — I  am,  &c., 

Va&ro. 


THE    AFTERGLOW    IN    THE    SKY. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — With  regard  to  the  singular  ruddy  glow  observed  in  the 
heavens  before  sunrise  and  after  sunset,  no  one  seems  yet  to 
have  enquired  whether  any  similar  phenomenon  has  been  recorded 
as  occurring  after  former  great  volcanic  eruptions. 

An  answer  to  this  question  would  go  far  to  decide  the  contro- 
versy between  two  rival  astronomers  (and  editors)  whether  the 
phenomenon  is  due  to  volcanic  dust  or  cosmic  dust. — I  am,  &c., 

T.  B.  P. 
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NOTES. 


At  the  December  meeting  of  the  Royal  Microscopical  Society 
the  death  of  Mr.  Hugh  Powell,  at  the  age  of  85,  was  announced. 
The  deceased  has  been  engaged  in  the  improvement  of  the 
microscope  since  the  year  1834,  and  his  friendly  rivalry  with  the 
late  Andrew  Ross  contributed  greatly  to  a  rapid  succession  of 
improvements  in  the  construdlion  of  achromatic  microscopes. 
In  1840  he  succeeded  in  making  a  i-i6th  of  an  inch  objedlive, 
the  first  produced  in  this  country :  some  years  later  this  was 
surpassed  by  him  in  the  produdlion  of  the  i-25th  and  the  i-50th, 
construdted  for  Dr.  Beale's  researches  on  ultimate  nerve  strudlure. 
Mr.  Powell  was  the  first  English  optician  to  constru<5l  objedlives 
on  the  water-immersion  principle,  by  which  a  vast  increase  in 
light  and  resolving  power,  together  with  greater  working  distance, 
was  obtained.    When   Prof.  Abbe,  of  Jena,  demonstrated  the 
important  part  played  by  diffradlion  in  the  formation  of  the  mi- 
croscopic images  of  very  minute  strudlures,  and  the  immense 
gain  in  aperture  resulting  from  the  employment  of  dense  media 
for  immersion  objedlives  in  the  place  of  water,  Messrs.  Powell 
and  Lealand  were  the  first  in  this  country  to  adopt  the  new 
principle,  and  with  such  success  that  obje(5lives  possessing  the 
highest   aperture   on   record   have   been   construdled  by  them. 
Failing  health  of  late  compelled   Mr.  Powell  to  confine  his  at- 
tention to  computing  formulae  and  giving  direcflions,  which  were 
ably  carried  out  by  his  son.     Mr.  Powell  was  one  of  the  earliest 
Fellows  of  the  Royal  Microscopical  Society  (at  that  time  the 
Microscopical  Society  of  London),  having  joined  it  at  its  founda- 
tion in  1840.*    The  obje(5l-glasses  construdled  under  the  late 
Mr.  Powell's  direiftion  have  rarely  been  equalled  and  never  sur- 
passed by  those  of  any  other  optician  in  the  world.     Some  of 
Dr.  Woodward's  most  difficult  photographic  work  has  been  aC' 
complished  by  their  aid,  and  they  have  rendered  good  service  in 
the  elaborate  researches  of  Dallinger  and  Dr3rsdale  on  the  life- 
history  of  monads,  which  gave  the  final  blow  to  the  theory  of 
heterogenesis,  and  also  to  Mr.  W.  S.  Kent  in  his  investigations 
on  some  of  the  most  minute  forms  of  Infusoria. 

Certain  meteorological  phenomena  are  at  present  exciting  much 
attention.  In  England  the  sunset  skies  have  for  many  days 
displayed  an  unusually  brilliant  orange-red  colour,  whilst  the 
moon  has  appeared  on  the  south  coast  blue,  and  at  London  of  a 

*  Only  five  of  the  foanders  of  the  Royal  Microscopical  Society  now 
wirvive. 
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greenish  blue.    The  sun  in  India  is  said  to  have  been  decidedly  . 
blue.    We  have  not  learnt  whether  its    spedtrum  has  been 
examined. 

The  **  Medical  Press  and  Circular  "  remarks  that,  in  applying 
for  medical  appointments  in  Edinburgh,  **  more  dependence  is 
to  be  placed  on  being  a  pious  Free-Churchman  than  on  any  real 
aptitude." 

At  the  Meeting  of  the  Linnean  Society  on  the  6th  ult.  was  read 
a  posthumous  paper  by  Charles  Darwin,  on  '<  Instindl." 

It  is  not  generally  known  that  Humboldt  was  an  Evolutionist. 
According  to  Du  Bois  Re3rmond  he  spoke  disapprovingly  of  the 
catastrophic  and  teleological  **  Essay  on  Classification "  by 
Agassiz,  and  Parisian  traditions  report  that  he  was  not  on  the 
best  of  terms  with  Cuvier. 

We  regret  to  put  on  record  the  death  of  the  distinguished 
.  American  entomologist  Dr.  J.  L.  Leconte.  The  news  reached  us 
just  too  late  for  announcement  in  our  December  issue. 

Mr.  H.  P.  Hubbell,  in  a  letter  to  the  **  Popular  Science 
Monthly,"  describes  three  human  footprints  in  a  rock  of  magne- 
sian  limestone  near  the  mouth  of  the  Little  Cheyenne  River,  in 
Dakota  Territory. 

According  to  the  same  journal  Lord  Chief  Justice  Coleridge 
has  been  put  forward  at  Yale  College  to  defend  classicalism  in 
education  as  against  the  study  of  Science.  Besides  very  much 
damaging  his  cause,  his  Lordship  is  reported  as  having  said  "  I 
have  done  many  foolish  things  in  my  life," — a  most  appropriate 
confession  from  an  Anti-Vivisedtionist. 

The  supposed  specific  bacillus  of  cholera  has  not  been  found 
to  reproduce  this  disease  in  cats,  dogs,  swine,  guinea-pigs,  and. 
rats.    Mice  inoculated  with  the  bacillus  have  become  ill. 

It  is  very  doubtful  whether  any  portion  of  the  profits  of  the 
Fisheries  Exhibition  will  be  applicable  to  the  establishment  of  a 
station  for  the  study  of  Marine  Zoology.  Popular  organs 
denounce  the  proposal,  and  sneer  at  scientific  investigators  and 
their  "  fads." 

Mr.  Ivan  Levenstein,  in  an  able  discourse  on  the  decline  of  the 
coal-tar  colours'  industry  in  England,  delivered  before  the  Man- 
chester Sedlion  of  the  Society  of  Chemical  Industry,  insists  that 
only  such  men  should  be  appointed  to  professorships  as  have 
distinguished  themselves  by  adlual  research. 

According  to  **  La  Nature"  M.  Saint  Georges  has  devised  an 
improvement  in  the  telephone,  by  which  the  words  spoken  are 
registered. 
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M.  Th*  W.  Engelmann,  after  very  careful  and  prolonged  re- 
searches, has  succeeded  in  showing  indubitably  that  certain 
Vorticellae  possess  the  power  of  evolving  oxygen  on  exposure  to 
light,  by  means  of  a  green  colouring-matter  which  is  equally 
diffused  in  their  e(5loplasm,  and  not  by  means  .of  vegetable 
guests.  These  are  the  first  authentic  instances  of  animals  which 
assimilate  by  means  of  a  chromophyll. 

"  Les  Mondes"  complains  that  "  VHygihne  Pratique,"  a  purely 
non-political  French  journal,  has  been  prohibited  in  Germany, 
an  adt  explicable  only  by  "  une  haine  implacable  pour  tout  ce 
qui  est  fran9ai8." 

Mr.  G.  W.  Grim  ("  Popular  Science  Monthly  ")  notices  the 
occasional  appearance  of  small  land-birds  out  at  sea,  sometimes 
hundreds  of  miles  from  land,  and  comments  on  their  freedom 
from  weariness  and  on  their  tameness  until  approaching  the 
land. 

According  to  "  La  Nature  "  the  mountains  of  Turkestan,  now 
almost  denuded;  were  once  covered  with  magnificent  forests. 

Prof.  W.  G.  Sumner  f "  Popular  Science  Monthly  ")  says  : — 
"  We  can  never  annihilate  a  penalty.  We  can  only  divert  it 
from  the  head  of  the  man  who  has  incurred  it  to  the  heads  of 
others  who  have  not  incurred  it.  A  vast  amount  of  <  social 
reform '  consists  in  just  this  operation." 

The  Central  Association  of  Spiritualists  is  being  wound  up, 
and  a  deficiency  of  ;^i50  has  to  be  encountered. 

MM.  J.  Chambrelent  and  A.  Moussons  (*<  Comptes  Rendus  ") 
have  proved  the  presence  of  morbific  badleria  in  the  milk  of 
animals  attacked  by  splenic  fever. 

Mr.  Jos.  Cowen,  M.P.,  whilst  distributing  prizes  at  the  New- 
castle College  of  Medicine,  complained  that  "  the  tendency  of 
to-day  was  more  or  less  in  the  diredlion  of  sameness  and  uni- 
formity, which  begat  sterility  and  intelle(5lual  weakness." 

Many  animal  and  vegetable  forms  seem  stationary  in  numbers, 
if  not  adlually  on  the  decrease.  Man  and  those  weeds  and 
vermin  which  are — in  a  broad  sense — parasitic  upon  him  have 
the  sad  prerogative  of  unlimited  increase. 

H.  A.  G.  Nathorst  ("  Botanische  Jahrbttcher  ")  shows  that  the 
flora  of  Spitsbergen  is  richer  than  that  of  any  other  country  in 
the  same  latitude.  The  majority  of  species  avoid  the  coasts, 
and  are  mostly  to  be  found  in  the  interior,  in  accordance  with 
Blyth's  theory.  Most  if  not  all  the  species  have  immigrated 
since  the  glacial  epoch,  finding  their  way  over  a  since  submerged 
tradt  which  connedled  Spitzbergen  with  Novaja  Semlja,  Ardlic 
Russia,  and  Scandinavia.    There  has  been  no  immigration  of 
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note  from  Greenland,  which  is  separated  from  Spitzbergen  by  a 
deep  sea; 

Mr.  Wigner,  F.C.S.,  in  a  letter  to  the  "  Times,"  gives  some 
alarming  revelations  concerning  the  adulteration  of  milk.  Of 
fifty  samples,  obtained  as  it  comes  to  London  the  total  average 
was  7  per  cent  better  than  the  standard  of  the  public  analysts. 
But  of  three  hundred  samples  obtained  about  the  same  time 
from  London  milkmen  all  but  ninety-seven  were  worse  than  the 
worst  of  the  original  samples.  On  the  lowest  computation  the 
sum  paid  yearly  by  London  for  milk-adulteration  is  £356,000. 

"Psychische  Studien"  and  "Light"  give,  on  the  part  of 
Qambetta  and  of  Prince  Bismarck,  a  number  of  instances  of 
what  forty  years  ago  was  considered  gross  superstition,  such  as 
belief  in  unlucky  days  and  years,  in  fortune-telling  by  cards,  in 
the  danger  of  thirteen  persons  sitting  down  to  table,  in  the  in- 
fluence of  the  moon  on  the  growth  of  plants  and  of  the  human 
hair! 

Mr.  T.  Mellard  Reade,  F.G.S.,  in  a  letter  to  the  "  Geological 
Magazine,"  maintains  that  the  human  skull  found  at  Birkdale  in 
1872,  on  which  a  paper  was  read  by  Dr.  Barron  at  the  Southport 
meeting  of  the  British  Association,  is,  at  a  liberal  estimate,  not 
more  than  2000  years  old. 

Prof.  Dohm*s  colle(5lion  illustrative  of  the  fauna  of  the  Bay 
of  Naples  has  become  the  property  of  the  Cambridge  Museum 
of  Comparative  Anatomy. 

According  to  the  Society  for  Psychic  Research,  impressions  of 
odours  and  tastes  are  transferable. 

The  "Journal  of  Education  "  having  offered  a  prize  for  "  the 
best  list  of  the  ten  greatest  living  English  men  of  letters,  the 
names  -seledted  by  a  majority  of  the  candidates  include  three 
avowed  enemies  of  Science  and  at  least  two  decided  Bestiarians. 
The  name  of  Herbert  Spencer  figures  near  the  bottom  of  the 
list! 

"  Science  "  discusses  rhabdomancy,  magnetic  healing,  &c.,  in 
an  article  headed  "  From  Superstition  to  Humbug." 

It  is  announced  that  a  Zoological  Society  is  about  to  be  formed 
at  Liverpool.  The  promoters  hope  to  have  shortly  the  largest 
and  most  complete  zoological  gardens  in  Europe.  We  hope, 
however,  that  they  will  be  in  the  hands  of  a  society,  and  not  of 
a  company.  In  the  latter  case  they  will  either  come  to  an  un- 
timely end  or  continue  in  existence  by  dint  of  attradlions  similar 
to  those  offered  by  the  Royal  Westminster  Aquarium. 

According  to  "  Flora  "  the  fungus  Torrubia  cinerea  has  been 
found  growing  upon  a  mature  Carabus  (species  not  named). 
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According  to  "  Science,"  at  the  November  meeting  of  the 
American  Academy  of  Science,  Dr.  Graham  Bell  took  up  much 
time  by  a  paper  on  the  alleged  increase  of  deaf-mutism,  due  to 
the  existence  of  separate  schools  for  those  suffering  from  con- 
genital deafness. 

Prof.  Newcome  (<<  Science  ")  urges  that  photometric  deter- 
minations are  comparatively  valueless,  because  they  give  only  a 
part  of  the  radiant  energy  of  the  sun. 

Dr.  McCook,  at  the  recent  meeting  of  the  Academy  of  Natural 
Science  of  Philadelphia,  gave  an  interesting  account  of  the 
moulting  of  spiders  (Tarantula)  and  of  the  restoration  of  lost 
limbs. 

**  L.  B."  writes  in  '<  Science  "  on  teaching  language  to  brutes, 
which  he  thinks  feasible  {see  ''  Journal  of  Science,"  1883,  pp.  i 
and  176). 

There  is  war,  not  indeed  in  heaven,  but  among  the  Anti-Vivi- 
sedlionists  !  Mr.  Adams,  editor  or  late  editor  of  the  <'  Zoophilist,*' 
has  brought  an  adlion  against  Miss  P.  P.  Cobbe,  and  has  reco- 
vered damages ! 

We  are  happy  to  learn  that  the  Bestiarians  have  been  totally 
defeated  at  Bournemouth,  in  spite  of  the  Bishop  of  Winchester, 
his  attending  vicars  and  curates,  and  of  one  Mr.  Vaudry,  a  dele- 
gate sent  down  from  head-quarters. 

M.  Girard,  of  Lyon,  has  bequeathed  100,000  francs  to  the 
French  Association  for  the  Advancement  of  Science,  for  the 
purpose  of  founding  a  quinquennial  prize  for  researches  on  the 
antiquity  of  man  with  reference  to  geological  times. 

From  a  careful  study  of  the  "  red  spot  "  on  the  disc  of  Jupiter, 
Dr.  Lohse,  of  the  Potsdam  Observatory,  concludes  that  this 
planet  must  still  be  enormously  hot,  occupying  an  intermediate 
position  in  the  scale  of  development  between  the  cooled  and 
solidified  planets,  such  as  our  Earth  and  self-luminous  bodies 
like  the  Sun. 

Strange  to  say  <'  dodlors  differ  "  on  the  cause  of  the  glow 
which  has  lately  been  observed  in  the  western  sky  after  sunset. 
Mr.  Norman  Lockyer  ascribes  the  phenomenon  to  volcanic  dust, 
whilst  Mr.  Prodlor  has  no  doubt  of  its  cosmic  characfler. 

Mr.  W.  H.  Preece  argues  that  the  mass  of  matter  proje(5led 
into  the  air  during  the  recent  eruptions  was  negatively  ele(5trified 
and  then  became  subjedl  to  the  repulsive  force  of  the  eledlrified 
earth,  whilst  the  particles  repelling  each  other  caused  the  dust 
to  spread  over  a  vast  area. 

Sir  F.  Abel,  F.R.S.,  has  been  eledled  Chairman  of  the  Council 
of  the  Society  of  Arts,  vice  Sir  W.  Siemens,  deceased. 
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A  technological  contemporary  indulges  in  the  following  spe- 
cimen of  popular  science  : — *'  Sir  Isaac  Newton,  the  celebrated 
author  of  *  Kosmos/  was  once  asked  how  he  came  to  make  his 
great  discoveries  ?  *' 

Prof.  Holton,  of  Copenhagen,  refutes  the  alleged  claim  of 
Romagnosi  to  have  anticipated  Oersted  in  the  discovery  of 
eledtro-magnetism.  He  shows  that,  according  to  the  description 
given  by  Tommasi,  Romagnosi 's  advocate,  the  phenomenon 
produced  and  recorded  by  the  latter  was  not  eledlro-magnetism. 

Major-General  J.  F,  Tennant,  F.R.S.  ("Monthly  Notices 
Royal  Astronomical  Society  "),  from  observations  on  a  chrono- 
meter, is  led  to  infer  that  the  periodic  changes  in  its  rate  are  due 
not  to  variations  in  temperature,  but  in  humidity. 

According  to  the  French  medical  papers  there  is  now  living  at 
Aub6rine-en-Royans,  a  village  between  Valence  and  Grenoble,  a 
woman  who  has  reached  the  age  of  123  years,  and  she  has  no 
infirmity  except  deafness.  Her  marriage  certificate  bears  the 
date  1783. 

Prince  Louis  Ferdinand,  of  Bavaria,  is  about  to  bring  out  an 
anatomical  monograph  on  the  tongue  in  man  and  in  the  lower 
animals. 

The  "  Popular  Science  News  "  declares  that  "  English  ledlurers 
as  a  class  are  prosy  and  dull." 

Canon  Liddon,  in  a  Ledlure  on  Positivism, — a  dodlrine,  to  say 
the  least,  not  more  welcome  to  the  scientific  than  it  is  to  the 
religious  world, — asks  how  could  we  "  face  the  weird  mystery 
of  pain  unless  we  felt  that  suffering  had  a  purpose,  and  that  each 
stone  in  the  great  temple  of  souls  needed  to  be  chiselled,  and 
that  each  blow  was  dealt  by  the  unerring  hand  of  the  Great 
Sculptor  ?"  Are  we  to  infer  that  the  speaker  eschews  every  at- 
tempt to  escape  from  or  to  do  away  with  pain  ? 

Miss  F*  P.  Cobbe  has  had  the  effrontery  to  speak  of  Professor 
Owen  as  an  '<  old  impostor." 

An  abnormal  number  of  toes  is,  according  to  Mr.  £.  P.  Poulton, 
not  uncommon  in  cats.    This  peculiarity  is  hereditary. 

A  medical  contemporary,  hand  inepte^  speaks  of  water-closets 
as, ''  except  when  perfe<5lly  managed,  mere  typhoid  fever  traps.'' 
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THE  FUEL  OF  THE  SUN. 

By  W.    MATTIEU    WILLIAMS,   F.R.A.S.,  F.C.S. 

8vo.,  Cloth,  Price  ys.  6d. 


Tke  Author  endeavours  to  demonstrate  that  the  atmosphere  o  four  earth  is 
but  a  portion  of  the  universal  medium  of  space  which  the  earth  has  accumu- 
lated by  its  gravitation.  The  atmosphere  of  the  Sun  is  calculated  on  this 
basis,  and  it  is  shown  that  the  origmal  evolution  of  solar  light  and  heat  is  a 
necessary  consequence  of  the  atmospheric  accumulation  due  to  his  gravitation. 

A  continual  supply  of  fresh  solar  fuel  is  further  shown  to  result  from  the 
combined  adlion  of  planetary  disturbance  and  the  Sun's  motion  of  translation  ; 
and  thus  both  the  origin  and  the  maintenance  of  solar  and  stellar  heat  and 
light  are  explained. 

All  the  details  of  photoppheric  phenomena, — the  spots,  the  faculae,  the 
mottling  "  granulations,"  &c.,  &c.,  follow  as  incidental  consequences  ;  as  also 
the  prominences,  the  corona,  the  zodiacal  light,  and  the  zones  of  meteors  and 
aerolites. 

The  atmospheres  of  the  planets  are  calculated  on  the  same  basis  ;  and  this 
reveals  a  consistent  explanation  of  the  observed  meteorology  of  the  inferior 
planets,  the  surface  phenomena  and  specificgravity  of  the  superior  planets,  and 
the  rings  of  Saturn. 

The  phenomena  of  the  nebulae  are  shown  to  be  necessary  results  of  the 
atmospheric  accumulations  of  certain  modifications  of  star  clusters,  or  great 
solar  systems ;  and  an  explanation  of  the  connexion  between  solar  phenomena 
and  terrestrial  magnetism  is  suggested. 

The  whole  argument  is  based  upon  known  and  well-established  fads,  and 
unaided  by  any  hypothetical  assumptions  of  imaginary  materials  or  forces. 
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L    PROFESSOR    HUXLEY'S    DARWINISM- 
By  Oswald  Dawson. 

"In  England  the  leader  of  the  Darwinian  party  was  Prof. 
Huxley. .  .  .  That  the  *  Origin  of  Species '  was  driven  home  to  men's 
minds  by  an  interpreter  of  such  power,  probably  cut  ^short  by  some 
years  the  interval  of  hesitation  which  necessarily  preceded  the  period 
of  full  recognition." — Prof.  L.  C.  Miall. 

'*  Darwin  expounded  and  illustrated  by  Huxley  is  a  most  formidable 
combination,  and  one  that  mipht  well  quench  the  ardour  and  damp  the 
courage  of  any  one  who  wished  merely  to  cavil." — Dr.  Charles 
Elam. 

3ILN  i860  Prof.  Huxley,  whom  Dr.  St.  George  Mivart  tells 
^    us  is  "  Mr.  Darwin's  authorised  interpreter,"  assumed 
the  "  office  of  an  interpreter  between  the  '  Origin  of 
Species '  and  the  public,"  and  he  ''  adted  for  some  time  in 
the  capacity  of  a  sort  of  under-nurse  "  to  the  book.    The 
appellation  "  under-nurse  "  is  somewhat  appropriate,  for 
when  celebrating  *'  the  coming  of  age  of  the  *  Origin  of 
Species  ' "  by  a  ledture.  Prof.  Huxley  did  not  mention  the 
theory  of  Natural  Selection, — a  circumstance  the  more  un- 
fortunate inasmuch  as  twenty  years  previously  he  had  remarked 
that  **  twenty  years  hence  naturalists  may  be  in  a  position  to 
say  whether  "  or  no  ''  species  offer  residual  phenomena,  here 
[  there,  not  explicable  by  natural  selection."    According 
the  '*  Times  "  report  of  the  Rede  Ledture,  1883,  Prof, 
xley's  chief  objedl  on  that  occasion  was  "  to  draw  a 
rp  line  of  demarcation  between  this  great  and  well- 
ched  truth  [Evolution]  and  all  the  innumerable  collateral 
:ulations  which  might  stand  or  fall  without  touching  the 
tral  core  of  the  dodtrine."     This  anxiety  to  divorce 
IL.  VI.  (THIRD  MRIBS) 
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collateral  speculations  from  the  major  theory  strikingly  con- 
trasts with  Mr.  Darwin's  dexterity  in  confusing  them. 

The  task  here  is  an  exposition  from  the  technical  stand- 
point of  the  several  inversions  aUd  kindred  tamperings  with 
Darwinism  committed  from  time  to  time  by  **  Mr.  Darwin's 
authorised  interpreter." 

The  Parentage  of  the  Origin  of  Species. 

In  1859,  in  *'  Macmillan's  Magazine,"  and  in  1877,  in  the 
"  Manual  of  the  Anatomy  of  Invertebrated  Animals," 
Darwinism  seems  to  have  meant  natural  selection ;  and 
"divergence"  is  spoken  of  as  existing  between  "three 
views "  held  "  among  those  who  accept  the  dodtrine  of 
Evolution  in  its  general  outlines  "  ("  Manual,"  p.  40).  In 
1880,  when  the  "  Origin  of  Species  "  came  of  age,  "  Evolu- 
tion in  its  general  outlines  "  apparently  monopolised  it,  and, 
as  remarked  above  and  by  others,  natural  selection  was  not 
mentioned.  In  1878,  in  the  transitional  stage,  the  name  of 
Mr.  Wallace  was  thrice  associated  with  that  of  Mr.  Darwin, 
and  Evolution  was  represented  as  the  "  irrepressible  "  suc- 
cessor of  sundry  conceptions  chronologically  intermediate 
between  Treviranus  and  Lamarck  and  Darwin  and  Wallace 
("  Science  and  Culture,"  pp.  297,  306-308).  In  1880  "  the 
'  Origin  of  Species '  [became]  the  logical  sequence  of  the 
sequence  of  the  *  Principles  of  Geology.*  The  fundamental 
dodlrine  of  the  *  Origin  of  Species '"  ceased  to  be  natural 
seleAion,  or  the  preservation  of  favoured  races  in  the 
struggle  for  life.  Not  a  vestige  of  proof  is  offered  to  sub- 
stantiate the  implication  that  Mr.  Darwin  was  ever  one 
whit  guided  by  dedudlion  from  the  speculations  of  physical 
geology. 

The  Absolute  and  Pure  Darwinian. 

This  "creature"  ("Critiques  and  Addresses,"  p.  298) 
differs  from  the  Darwinian  Darwinian  in  that  he  ignores  the 
effe(5ts  of  use,  variation  independent  of  natural  seledtion, 
and  so  on.  When  therefore  Prof.  Huxley  doubts  whether 
he  "  can  ever  have  seen  one  alive,"  one  legitimately  expefts 
that  Dr.  Mivart  is  about  to  be  reprimanded  for  "  passing 
over  the  effedts  of  the  increased  use  and  disuse  of  parts," 
&c.  ("  Origin  of  Species,"  p.  176).  In  truth,  however.  Prof. 
Huxley  never  mentions  these  topics,  being  himself  the 
nearest  approach  to  the  censured  creature  perhaps  ever  yet 
seen  alive.  Let  us  quote  him  : — "  What  if  species  should 
offer  residual  phenomena,  here  and  there,  not  explicable  by 
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natural  seleftion  ?"  ("  Lay  Sermons,"  p.  298).  '*  How  far 
'natural  selection'  suffices  for  the  produAion  of  species 
remains  to  be  seen.  Few  can  doubt  that,  if  not  the  whole 
cause,  it  is  a  very  important  faftor  in  that  operation" 
("  Science  and  Culture,"  p.  306).  "  But  postulating  the 
existence  of  living  matter  endowed  with  that  power  of 
hereditary  transmission,  and  with  that  tendency  to  vary 
which  is  found  in  all  such  matter,  Mr.  Darwin  has  shown 
good  reasons  for  believing  that  the  interadlion  between 
living  matter  and  surrounding  conditions,  which  results  in 
the  survival  of  the  fittest,  is  sufiicient  to  account  for  the 
gradual  evolution  of  plants  and  animals  from  their  simplest 
to  their  most  complicated  forms,  and  for  the  known  phe- 
nomena of  Morphology,  Physiology,  and  Distribution" 
("  Manual  of  the  Anatomy  of  Invertebrated  Animals,"  pp. 
39,  40,  and  *'  Encycl.  Brit.,"  art. '  Biology  ')• 

Ths  R6U  of  Natural  Selection. 

Prof.  Huxley  "  never  had  the  slightest  notion  "  that  it 
was  other  than  ''  an  iteration  of  the  fundamental  principle 
of  Darwinism "  to  assert  that  the  "  adtion  of  '  natural 
seleAion  '  "  is  "  subordinate  "  ("  Critiques  and  Addresses," 
p.  299) :  our  author  maintains  that  variation  is  of  paramount 
importance,  although  Mr.  Darwin  had  applied,  and  repeated, 
an  illustration  in  his  **  Variation  under  Domestication,"  to 
enforce  the  opposite  lesson  (ist  ed.,  ii.,  248,  249, 430 ;  2nd 
ed.,  ii.,  236,  426). 

The  Causes  of  Variation. 

Prof.  Huxley  tells  us  that  Mr.  Darwin  ^  seeks  for  the 
principal,  if  not  the  only,  cause  of  variation  in  the  influence 
of  changing  conditions  "  (''  Manual  of  the  Anatomy  of  In- 
vertebrated Animals,"  p.  40,  and  '^  Encyclopaedia  Britan- 
nica,"  art.  *  Biology '),  whereas  Mr.  Darwin  tells  us,  in  the 
"  Origin  of  Species,"  that  "  Such  considerations  as  these 
incline  me  to  lay  less  weight  on  the  diredl  adtion  of  the  sur- 
rounding conditions,  than  on  a  tendency  to  vary,  due  to  causes 
of  which  we  are  quite  ignorant "  (p.  107) ;  in  the  '*  Descent  of 
Man,"  that  "  in  general  we  can  only  say  that  the  cause  of 
each  slight  variation  and  of  each  monstrosity  lies  much 
more  in  the  constitution  of  the  organism  than  in  the  nature 
of  the  surrounding  conditions  "  (p.  608) ;  in  the  "Variation 
under  Domestication,"  that  "  these  fadts  are  important  from 
showing,  as  remarked  in  a  former  chapter,  that  each  trifling 
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variation  is  governed  by  law,  and  is  determined  in  a  much 
higher  degree  by  the  nature  of  the  organisation,  than  by 
the  nature  of  the  conditions  to  which  the  varying  being  has 
been  exposed  "  (ii.,  344), 

Truly  there  is  some  slight  excuse  for  Prof,  Huxley's  misin- 
terpretation, for  Mr.  Darwin  does  once  affirm  that  "  every 
variation  is  either  direAly  or  indireAly  caused  by  some 
change  in  the  surrounding  conditions  "  ("  Variation  under 
Domestication,"  ii.,  415),  but  insists  so  often  that  variations 
are  very  remotely  related  to  changing  conditions  that  he 
must  have  experienced  some  surprise  when  his  authorised 
interpreter  thus  distorted  his  views.  What  can  be  more  ex- 
plicit than  the  following  ?  "  We  are  driven  to  conclude  that 
such  peculiarities  are  not  direAly  due  to  the  a<5tion  of  sur- 
rounding conditions,  but  to  unknown  laws  a<5ting  upon  the 
organisation  or  constitution  of  the  individual, — ^that  their 
produdlion  stands  in  hardly  closer  relation  to  the  conditions 
of  life  than  does  life  itself"  {Id.,  i.,  448,  449),  "  life  itself" 
being  the  Creator's  breath. 

Mr,  Darwin's  real  teaching  is  as  follows  :  changed  condi- 
tions, a<5ting  often  not  indeed  alone  upon  the  individual, 
foetus,  or  otherwise,  but  upon  its  "  ancestors,"  render  the 
organisation  plastic,  variations  being  the  result  of  a  certain 
"  tendency  to  vary  "  thus  induced  ;  the  nature  of  such  vari- 
ations being  likewise  generally  determined  by  the  constitution 
of  the  subjedls  of  the  influence  rather  than  by  the  peculiar 
nature  of  such  influence.  This  Prof,  Huxley  abbreviates 
into  the  statement  that  "  Mr.  Darwin  .  .  .  seeks  for  the 
principal,  if  not  the  only,  cause  of  variation  in  the  influence 
of  changing  conditions." 

To  remark  that  *'  it  is  quite  conceivable  that  every  species 
tends  to  produce  varieties  of  a  limited  number  and  kind,  and 
that  the  effe<5t  of  natural  seledlion  is  to  favour  the  develop- 
ment of  some  of  these,  while  it  opposes  the  development  of 
others,  along  their  predetermined  lines  of  modification " 
("  Science  and  Culture,"  p.  307),  is  either  to  say  that  it  is 
quite  conceivable  that  Mr.  Darwin's  view  may  be  correft,  or 
tnat  Teleology  is  conceivable.  The  truth  that  "the  im- 
portance of  natural  seledlion  will  not  be  impaired,  even  if  " 
Darwinism  be  proved  true  (Id.,  p.  307),  must  puzzle  fellow- 
interpreters  ;  while  the  alternative  conception  of  a  Master 
of  the  Mint  manufadluring,  "  along  their  predetermined 
lines,"  coins  which  he  knew  would  be  obsolete  when  ready 
for  currency,  is  as  paradoxical  as  the  converse  proposition, 
namely,  that  a  variety  may  be  ''  perpetuated  or  even  intensi- 
fied when  selective  conditions  are  indifferent,  or  perhaps 
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unfavourable,  to  its  existence  "  ("  Critiques  and  Addresses/' 
p.  299).  Yet  Prof.  Huxley,  without  specially  alluding  to 
secondary  sexual  charadters,  tells  us  "now"  (1871)  Mr. 
Darwin's  "  inclination  "  is  to  admit  that  such  perpetuation  of 
variations,  under  circumstances  unfavourable  to  their  existence, 
may  occur  "  in  the  teeth  of  all  the  opposition  '  natural 
selection '  can  offer/'  as  Dr.  Mivart  expresses  it. 

Teratology  and  Darwinism* 

In  i860  Prof.  Huxley  wrote  as  follows  : — *'  As  a  general 
rule,  the  extent  to  which  an  offspring  differs  from  its  parent 
is  slight  enough ;  but  occasionally  the  amount  of  difference 
is  much  more  strongly  marked,  and  then  the  divergent  off- 
spring receives  the  name  of  a  Variety."  HexadaAylism  and 
Ancon  sheep  serve  to  illustrate  this.  In  the  first  generation 
of  the  Gratio  Kelleia  case  were  two  pentadadtyles,  one  hexa- 
daAyle,  and  one  intermediate;  in  the  second  generation 
were  six  hexadadtyles,  one  intermediate,  and  five  plus 
**many"  pentadadtyles ;  once  there  occurred  three  penta- 
dadtyles  and  one  hexadadtyle,  and  on  this  Prof.  Huxley 
observes  that  "  the  prepotency  of  the  variety  was  still  more 
markedly  exemplified  "  than  when  three  hexadadtyle  and 
one  pentadadtyle  were  born  in  a  family. 

As*  to  Ancon  sheep,  Mr.  S.  E.  B.  Bouverie-Pusey  writes 
as  follows : — "  Of  the  other,  the  ancon,  or  otter  breed,  said 
to  have  originated  in  Massachusetts  in  1791,  we  know  much 
less,  as  it  is  now  extindt,  and  we  have  apparently  only  one 
account  of  it,  from  a  Colonel  Humphreys,  written  in  1819, 
which  account  we  have  no  means  of  controlling  or  verifying. 
I  suspedt  that  there  is  some  mistake  or  exaggeration  in  the 
alleged  suddenness  of  the  appearance  of  this  breed,  and  that 
more  time  and  more  selection  was  really  employed  than 
appears.  We  know  nothing  of  the  breed  of  the  sheep 
among  whom  the  first  ancon  lamb  was  bom,  but  it  seems 
(vide  Youatt)  that  the  sheep  of  America  were  in  a  highly 
mongrelised  state, — a  condition*  extremely  favourable  to 
reversion.  We  have  also  reason  to  believe  that  this  form 
has  been  observed  in  Europe,  and  therefore  may  be  consi- 
dered as  a  race  of  unknown  origin  (vide  Isidore  Geoffroy  St. 
Hilaire  *  Histoire  Naturelle  ')*'  ("  Permanence  and  Evolu- 
tion," pp.  51,  5a). 

Referring  to  the  Kelleia  family,  Prof.  Huxley  remarks  that 

*  According  to  Darwin  ''Animals  and  Plants  nnder  Domestication/*  vol  ii., 
p.  13,  et  stq. 
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**  If  a  variation  which  approaches  the  nature  of  a  mon- 
strosity can  strive  thus  to  reproduce  itself,  it  is  not  wonder- 
ful that  less  aberrant  modifications  should  tend  to  be 
preserved  even  more  strongly  "  ("  Lay  Sermons,"  p.  267), — 
a  paraphrase  of  Mr.  Darwin's  statement  that  '^  If  strange 
and  rare  deviations  of  strudlure  are  really  inherited,  less 
strange  and  commoner  deviations  may  be  freely  admitted  to 
be  inheritable  "  ("  Origin  of  Species,"  p.  10),  although  pan- 
genesis removes  a  rudimentary  organ  when  much  reduced 
("  Variation  under  Domestication,"  ii.,  309,  393). 

The  Ancon  sheep  chosen  by  Prof*  Huxley  as  a  typical  in- 
stance of  "  less  aberrant  modifications,"  Mr.  Darwin  has 
taken  the  opportunity  to  remark,  "  throw  very  little  light  on 
our  subje<a  "  ("  Origin  of  Species,"  p.  201) ;  they  are  "  semi- 
monstrous  "  ("  Variation  under  Domestication,"  i,,  104) ;  in 
common  with  hexadadlyle  men  their  behaviour  in  respeft  to 
inheritance  differs  from  that  exhibited  by  races  formed  by 
seleftion  and  by  hybrids  (ii.,  70,  72).  We  have  seen  that 
they  lack  an  unassailable  history ;  also  that  a  mistake  occurs 
in  the  recordal  of  the  Kelleia  case.  Consequently  those 
whose  conversion  to  Darwinism  was  accelerated  by  Prof. 
Huxley's  unintentionally  unsuitable  interpretation  may  fitly 
re-examine  their  views. 

The  Sterility  Desideratum. 

We  will  now  proceed  to  examine  a  chimera  with  which 
Prof.  Huxley  encumbered  Darwinism.  Persons  may  be  re- 
luAant  to  believe  this  unless  I  discuss  the  topic  at  some 
length,  especially,  perhaps,  since  Prof.  Huxley  once  re- 
proached Dr.  Mivart  for  ''creating  a  difficulty  for  Mr. 
Darwin  out  of  a  supposed  close  similarity  between  the  eyes 
of  fishes  and  cephalopods,  which  (as  Gegenbaur  and  others 
have  clearly  shown)  does  not  exist "  ("  Critiques  and  Ad- 
dresses," p.  253), — ^not  to  dwell  on  the  faft  that  Dr.  Mivart 
did  not  "  create  "  the  difficulty,  but  borrowed  it  with  acknow- 
ledgment on  more  than  one  occasion,  including  the  one 
quoted  by  Prof.  Huxley,  in  both  editions  of  the  "  Genesis  of 
Species,"  from  "  Habit  and  Intelligence." 

Unfortunately  Prof.  Huxley  is  not  quite  clear  what  the 
"  little  rift  within  the  lute  "  really  is.  In  i860  "  the  pro- 
duAion  of  mutually  more  or  less  infertile  breeds  from  a 
common  stock"  was  the  desideratum;  in  1863,  in  some 
le(5lures  to  working  men  which  the  author  had  "  no  leisure 
to  revise,"  "complete  physiological  divergence"  was  de- 
manded^ and  if  it  should  be  proven  impossible  to  obtain  this 
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"  Mr.  Darwin's  hypothesis  would  be  utterly  shattered/*  In 
''  Man's  Place  in  Nature  "  (pp.  107, 108)  the  little  rift  was 
still  unhealed.  In  1864,  though  still ''  the  weight  of  this  ob- 
jeftion  is  obvious  "  ("  Lay  Sermons,"  p.  308) ;  "  the  difiB- 
culties  presented  by  hybridism"  were  classed  among 
**  details/'  **  so  battered  and  hackneyed  on  this  side  of  the 
Channel  that  not  even  a  Quarterly  Reviewer  could  be  in- 
duced to  pick  them  up  for  the  purpose  of  pelting  Mr.  Darwin 
over  again  "  (p.  318) ;  though  it  is  not  obvious  why  the 
alleged  terror  of  Quarterly  Reviewers  should  have  induced 
an  authority  such  as  M.  P.  Flourens,  when  conducing  an 
''Examination  du  Livre  de  M.  Darwin  sur  TOrigine  des 
Espgces,"  to  ignore  Mr.  Darwin's  ninth  chapter ;  nor  did 
such  alleged  terror  of  Quarterly  Reviewers  deter  Prof. 
Huxley  from  reprinting  from  the  "  American  Cyclopaedia  " 
his  statement  that ''  what  is  needed  for  the  completion  of 
the  theory  of  the  origin  of  species  is,  first,  definite  proof 
that  selective  breeding  is  competent  to  convert  permanent 
races  into  physiologically  distinct  species/'  in  the  same 
issue  of  the  **  Popular  Science  Monthly  "  in  which  appeared 
the  editorial  announcement  of  certam  le(5tures  in  which 
some  fossil  horses  were  pronounced  demonstrative  evidence 
of  evolution  (August,  1876).  It  had  become  expedient  to 
offer  a  modified  estimate  of  the  necessity  of  manufa(5turing 
mutually  infertile  breeds  from  a  common  stock ;  else  how 
good  a  cartoon  for  a  scientific  **  Punch" — the  triumphant 
horse  and  the  obstreperous  mule  trotting  out  to  tournament, 
the  one  as  **  demonstrative "  evidence  of  evolution,  the 
other  concerned  in  some  plot  to  ''  utterly  shatter "  that 
dodtrine. 

It  will  be  observed  that  the  '*  utterly  shattered  "  quotation 
is  but  an  intensified  repetition  of  what  may  be  an  erroneous 
view  taught  in  the  **  Lay  Sermons."  Were  it  not  so  I  should 
be  more  reludtant  to  quote  from  an  unrevised  volume,  though 
it  is  one  of  the  four  **  chief  works  consulted  "  by  Miss  Arabella 
B.  Buckley  in  the  composition  of  successive  editions  of  her 
"  Short  History  of  Natural  Science."  In  this  work  "  young 
and  unscientific  people"  are  informed  that  the  "one  stumbling- 
block"  to  Darwinism  is  the  circumstance  that  "  we  have 
never  yet  been  able  to  trace  out  two  varieties  of  an  animal 
which  have  become  so  different  that  they  do  not  pair  to- 
gether;" and  as  the  author  proceeds  to  discourse  upon 
choice,  and  never  mentions  sterility,  one  assumes  the  desi- 
deratum is  distinft  from  that  sought  by  Prof.  Huxley, — ^not 
the  produi^ion  of  physiological,  but  of  emotionali  properties ; 
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though  those  able  to  appreciate  the  difference  between  the 
"  only  one  difficulty"  and  "  almost  the  only  real  one  "  may 
be  more  competent  to  determine  whether  Miss  Buckley's 
desideratum  is  a  counterfeit  of  Prof.  Huxley's  or  no. 

The  inaccessible  nature  of  the  evidence  destined,  if  forth- 
comingi  to  utterly  shatter  Darwinism,  is  its  conspicuous 
feature;   something  must  be  proven  impossible;   though 
whether  a  dozen,  a  score,  or  a  hundred  failures  will  suffice 
to  prove  the  impossibility  of  breeding  races  mutually  infer- 
tile from  a  common  stock,  no  notion  whatever  is  afforded. 
The  fabric  resembles  the  logic  of  the  desideratum.     First 
comes  the  assumption  (not  explicitly  adopted  by  Prof.  Huxley 
in  its  integrity)  that  "  species "  under  Nature  are  sterile, 
much  evidence  to  demonstrate  the  unwarrantableness  of 
which  is  given  by  Prof.  Karl  Semper,  in  his  contribution  to 
the  "  International  Scientific  Series " ;  and  then  the  as- 
sumption that ''  the  antipathy  of  wild  animals  of  different 
species  for  one  another,  or  even  of  wild  and  tame  members 
of  the  same  species,  is  ordinarily  so  great  that  it  is  hopeless 
to  look  for  such  unions  in  Nature  "  ("  Lay  Sermons,"  p.  273). 
Evolutionists  possess,  however,  some  very  hopeful  evidence 
on  this  point :  Prof.  Semper  cites  above  half-a-dozen  such 
instances,  and  Mr.  Darwin  tells  us  that  *^  a  female  Austra- 
lian dingo  in   England  attraAed  the  wild    male   foxes" 
("  Variation  under  Domestication,"  ii.,  80),  also  that  "  the 
Indians  of  North  America  cross  their  half-wild  dogs  with 
wolves  "  (i.,  21) ;  again,  "  strange  as  the  faft  may  appear, 
many  animals  under  confinement  unite  with  distinA  species 
as  freely  as,  or  even  more  freely  than,  with  their  own  spe- 
cies "  (ii.,  133,  &c.),  and  he  gives  evidence  that  certain 
animals  breed  more  successfully  with  other  species  than  with 
members  of  their  own.    These  several  fadls  are  not  calcu- 
lated to  sustain  the  expedlations  of  those  who  ''  will  go  so 
far  as  to  express  our  belief  that  experiments,  conducted  by 
a  skilful  physiologist,  would  very  probably  obtain  the  desired 
production  of  mutually  more  or  less  infertile  breeds  from 
a  common  stock,  in  a  comparatively  few  years,"  when  "  it 
took  Mr.  Wicking  thirteen  years  to  put  a  clean  white  head 
on  an  almond  tumbler's  body,  *  a  triumph,'  says  another 
fancier,  *  of  which  he  may  be  justly  proud '  "  (W.,  ii.,  183). 
Prof.  Huxley's  "comparatively  few  years  "  ("  Lay  Sermons," 
p.  295)  means  "  a  long  time  "  (p.  273). 

In  the  circumstance  of  the  difficulty  of  crossing  the  com- 
mon rabbit  and  Lepm  Huxleyi,  Prof.  Haeckel  discerns  the 
realisation  of  Prof.  Huxley's  wish.  Mr.  S.  E.  B.  Bouverie- 
Puseyi  however,  offers  criticismsi  and  adduces  evidence  that 
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the  Porto  Santo  rabbit  did  not  "  as  certainly  originate  since 
the  year  1420,"  as  Mr.  Darwin  believes. 

But  the  strongest  argument  (to  many  readers)  against  the 
validity  of  Prof.  Huxley's  objecJlion  is  yet  to  be  mentioned, 
namely,  that  Mr.  Darwin  himself,  so  far  from  believing  that 
his  theory  would  be  utterly  shattered  by  the  everlasting 
failure  to  obtain  the  desideratum,  insisted  on  more  than  one 
occasion — even  in  the  very  first  edition  of  the  "  Origin  of 
Species " — ^that  "  as  domestication  (I  do  not  mean  mere 
confinement)  apparently  tends  to  eliminate  sterility,  we 
ought  not  to  expedt  it  also  to  produce  sterility  "  (p.  461) : 
again,  he  writes — *'  Some  eminent  naturalists  believe  that  a 
long  course  of  domestication  tends  to  eliminate  sterility  in 
the  successive  generations  of  hybrids  which  are  at  first  only 
slightly  sterile ;  and  if  this  be  so,  we  surely  ought  not  to 
expe(5l  to  find  sterility  both  appearing  and  disappearing 
under  the  same  conditions  of  life  "  (p.  269 ;  in  6th  ed.,  pp. 
257,  263,  and  405).  These  quotations  are  utterly  ignored 
by  Prof.  Huxley,  who  aftually  declares  that  "  Mr.  Darwin 
is  perfectly  aware  of  this  weak  point "  ("  Lay  Sermons." 
p.  295)-* 

"  Certain  naturalists,"  writes  Mr.  Darwin,  "  have  recently 
laid  too  great  stress,  as  it  appears  to  me,  on  the  difierence 
between  varieties  and  species  when  crossed,"  so  he  forthwith 
proceeds  to  levy  an  ingenious  argument  against  these  ano- 
nymous naturalists  ("  Variation  under  Domestication,"  ii., 
174,  175).  He  enquires,  **  Why,  then,  should  these  [differ- 
ences in  fertility]  be  thought  of  such  paramount  importance 
in  comparison  with  other  incidental  and  fun<5tional  differ- 
ences ?  No  sufficient  answer  to  this  question  can  be  given." 
Mark,  en  passant^  Mr.  Darwin's  dogmatic  style. 

Now  the  circumstance  that  '^  there  is  no  certain  evidence 
of  offspring  ever  having  been  produced  by  a  male  and 
female  mule "  ("  Lay  Sermons,"  p.  272)  seems  to  be  the 
corner-stone  of  the  desideratum.  It  may  not  be  the  hap- 
piest illustration,  for  the  horse  and  ass  belong  to  different 
genera.  Possibly  the  progeny  of  horses  and  rhinoceroses,  or 
horses  and  hippopotami,  are  sterile. 

But  supposing  a  skilful  physiologist  rendered  an  imaginary 
extant  common  ancestor  of  the  horse  and  ass  the  bifurcating 

•  In  the  "  Variation  under  Domestication,"  Mr.  Darwin  remarks  that  the 
fertility  of  the  varieties  of  domestic  animals,  when  crossed  inter  se,"  is 
extraordinary,"  but  "not  so  extraordinary  as  it  at  first  appears"  (ii.,  82), 
Cf,  "  Origin  of  Species,"  p.  256,  to  same  effed ;  also  p.  236.  Miss  Arabella 
B.  Buckley  in  her  counterfeit  presentation  of  the  desideratum  adopts  a  similar 
procedure. 

Digitized  by  VjOOQIC 


66  Pr(fessar  Huxley^s  Darmniitn.         [Februaiy, 

stem  of  brand  new  horses  and  asses,  whose  progeny  were 
sterile  inter  se ;  yet  supposing  both  these  novelties  neighed, 
or  both  brayed,  another  series  of  experiments  would  be  ne- 
cessary to  prove  that  diversity  of  voice  is  not  diagnostic  of 
special  creations  alone.  Further,  since  '*  it  matters  not  one 
whit  whether  this  sterility  is  universal  or  whether  it  exists 
only  in  a  single  case  "  (''  Lectures,"  p.  146),  human  language 
is  as  indiAable  as  mule  sterility ;  yet  Prof.  Huxley  would 
assuredly  be  reludtant  to  join  the  school  of  folks  who  de- 
mand that  the  orang-outang  shall  converse  with  his  keeper 
before  the  do<5trine  of  our  Simian  origin  shall  be  conceded 
qualified  for  other  than  provisional  acceptance  t 

It  may  be  incidentally  appended  that  the  mule  exhibits 
very  much  that  dilatoriness  of  reproductive  power,  so  to 
speak,  which  an  evolutionist  might  anticipate.  Female 
mules  may  cross  with  the  parent  horse.  In  France,  some 
years  ago,  a  female  mule  produced  foals  two  years  in  suc- 
cession to  an  Arab  sire,  **  Land  and  Water  "  informs  me ; 
while  the  view  that  male  mules  are  impotent  is  partially 
contradicted  by  fadls,  for  the  hybrid  from  an  ass  and  zebra 
has  crossed  with  a  mare  ("  Variation  under  Domestication," 
ii.,  16).  Nor  can  the  testimony  of  Aristotle  be  summarily 
reje<aed,  since  he  not  merely  affirms  their  fertility  with  mares, 
but  specifies  the  age  known  as  puberty  in  our  own  species, 
and  in  addition  gives  the  proper  name  for  the  progeny 
("  History  of  Animals,"  Book  VI.). 

As  Prof.  Owen,  annotating  John  Hunter  (the  dog-wolf 
progeny  of  i  friend  of  whom  re-crossed  with  a  dog),  has  re- 
marked, this  capacity  of  a  hybrid  to  cross  with  a  pure 
species  has  not  the  same  import  as  fertility  inter  se.  The  mule 
likewise  corroborates  the  Pallasian  doArine,  an  extension  of 
which,  as  we  have  seen,  interferes  with  the  "  little  rift  within 
the  lute " ;  for  '*  Dureau  de  la  Malle,  who  has  so  closely 
studied  classical  literature,  states  that  in  the  time  of  the 
Romans  the  common  mule  was  produced  with  more  difficulty 
than  at  the  present  day  "  ("  Variation  under  Domestication," 
ii.,  88). 

Finally,  if  mules  were  fertile,  inter  se,  the  advocate  of  the 
creation  of  physiological  species  could  retreat  a  step  or  so, 
and  insist  upon  the  production  of  jumarts  fertile  inter  se, — a 
jumart  being  the  reputed  offspring  of  a  bull  and  a  mare. 
But  I  am  trespassing  beyond  the  limits  of  this  sedtion — the 
discussion  of  the  sterility  desideratum. 
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The  American  Addresses  and  Darwinism. 

The  previous  seAion  shows  that  Mr.  Darwin  recognised 
in  the  phenomena  of  hybridism  nothing  subversive  to 
Evolution^  though  he  conceded  the  sterility  of  hybrids  is 
little,  if  at  all,  explicable  by  Natural  Selection.  Now  the 
theory  which  was  to  be  utterly  shattered,  if  the  logical  feat 
of  proving  something  impossible  were  accomplished,  was, 
according  to  Prof.  Huxley,  "  Mr.  Darwin's  theory,"  and  this 
association  of  the  sterility  desideratum  with  Mr.  Darwin's 
theory  has  justified  its  examination  here.  The  horse  of  the 
**  American  Addresses,"  on  the  other  hand,  is  demonstrative 
evidence  of ''  Evolution  ;"  so  it  may  suffice  to  remark  that  a 
portion  of  this  same  pedigree  is  utilised  by  Dr.  Mivart  to 
substantiate  his  saltatory  hypothesis ;  to  hint  how  suitably 
it  may  be  chosen  to  illustrate  the  eifedts  of  ''  use  ";  to  point 
out  that  if  parallelism  of  specific  evolution,  independent  of  in- 
herited tendency  to  vary  along  parallel  lines,  be  animpediment 
to  Darwinism,  horses  possibly  furnish  an  impediment ;  also 
to  remind  the  reader  that  if,  as  urged  by  Dr.  Charles  Elam, 
it  is  permissible  for  a  specific  creationist  to  maintain  the 
specific  identity  of  Equus  and  Orohippus  {Eohippus  too  ?),  the 
proprietv  of  reversing  matters,  and  pronouncing  fossil  Sauro- 
psida  ''  demonstrative  "  and  fossil  horses  *'  favourable  "  evi- 
dence of  evolution,  suggests  itself  ;*  and  to  remark  that  if 
the  occurrence  of  special  creation  and  special  extinction  be 
not  improbable,  d  priori,  the  latter  may  be  summoned  to 
explain  the  absence  of  aboriginal  American  horses. 

But  the  ''  American  Addresses  "  are  by  no  means  devoid 
of  Darwinism,  inasmuch  as  its  supremacy  is  maintained 
with  no  less  confidence  than  in  "  Man's  Place  in  Nature," 
the  reason  assigned  for  this  supremacy  being  that  persistence 
is  compatible  with  it ;  and  as  any  evolutionary  theory  in 
which  progress  is  made  a  necessary  contingent  sufiTers  patent 
suicide,  Darwinism  seems  naturally  preferable.  The  truth 
is,  however,  that  the  "  neutrality  "  of  the  testimony  of  per- 
sistent types  is  debateable,  and  that  it  would  have  harmonised 
better  with  Mr.  Darwin's  own  views  had  none  persisted,  as 
the  following  quotations  from  the  "  Origin  of  Species  "  will 
show : — 

*  Eohippus  was  described  by  Prof.  Marsh  the  month  following  the  delivery 
of  the  American  Addresses  ;  and  not  only  it»  but  Orohippus  and  Mesohippus 
may  be  dispensed  with  without  interfering  with  the  **  demonstrative  "  nature 
of  the  evidence  (p.  84).  Vide  also  "  Manual  of  the  Anatomy  of  Vertebrated 
Animals ''  (p.  305). 
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'^  Such  a  case  would  imply  that  one  form  had  remained 
for  a  very  long  period  unaltered^  whilst  its  descendants  had 
undergone  a  vast  amount  of  change ;  and  the  principle  of 
competition  between  organism  and  organism,  between  child 
and  parent,  will  render  this  a  very  rare  event "  (pp.  265, 266) ; 
"  they  will,  during  each  successive  age,  have  to  be  slightly 
modified  so  as  to  hold  their  places  in  relation  to  slight 
changes  in  the  conditions  "  (p.  308).  "  When  any  of  the 
inhabitants  of  any  area  have  become  modified  and  improved, 
we  can  understand  on  the  principle  of  competition,  and  from 
the  all-important  relation  of  organism  to  organism  in  the 
struggle  for  life,  that  any  which  did  not  become  modified  and 
improved  would  be  liable  to  extermination  "  (pp.  291,  292). 
And  that  Prof.  Huxley,  as  a  Darwinian,  would  have  wel- 
comed with  more  composure  the  absence  of  such  persistence, 
may  be  inferred  from  the  fadt  that  he  speaks  of  the  existence 
of  these  types  as  a  ^'circumstance  to  be  wondered  at"  ("  Lay 
Sermons,"  p.  219).  This  was  in  1862,  when  "  observation 
and  experiment  upon  the  existing  forms  of  life  "  was  **  the 
only  way  in  which  it  [progressive  modification]  can  be  de- 
monstrated "  (p.  226).  In  the  following  year,  when  ledturing 
to  working  men,  Prof.  Huxley  pronounced  the  circumstance 
"  something  stupendous." 

Supposing  persistence  explicable  by  Darwinism,  how  is 
the  supremacy  of  that  theory  thereby  established  ?  That 
earlier  speculators  may  have  considered  progress  a  necessary 
contingent  no  more  damages  the  pith  of  their  view  of  modi- 
fication than  the  circumstance  that  Mr.  Darwin  restridled 
the  mode  of  a<5tion  of  natural  selection  will  cause  the  gene- 
ral theory  of  seledlion  to  be  annihilated  should  the  restric- 
tions imposed  by  him  prove  to  have  been  unwarranted, — a 
question  beyond  the  scope  of  this  article. 

It  is  singular  that  once  upon  a  time  Prof.  Huxley,  if  I 
understand  him  aright,  insisted  that — viewed  from  another 
standpoint — persistent  types  furnish  not  neutral,  but,  by  dis- 
crediting catastrophic  and  periodic-creation  theories,  very 
favourable  evidence  of  evolution.  Had  all  Prof.  Huxley's 
evolutionary  writings  been  inspired  by  the  moral  wisdom  of 
the  brief  paper  of  June,  1859,*  he  would  never  have  earned 

*  It  is  possible  that  Prof.  Huxley  was  here  advocating  the  view  that  the 
entire  modern  fauna  and  flora  have  persisted  from  a  remote  geological  epoch, 
but  that,  owing  to  "  the  imperfedlion  of  the  geological  record,"  only  a  few 
forms  are  known  to  have  done  so.  The  important  passages  are  given  in  the 
«*  Historical  Sketch  "  of  the  "  Origin  of  Species  "  ;  m  addition  to  which  is  the 
concluding  sentence,  which  runs  as  follows : — "  In  fad,  palaeontology  and 
physical  geology  are  in  perfed  harmony,  and  coincide  in  indicating  that  all  we 
know  of  the  conditions  in  our  world,  during  geological  time,  is  but  the  last 
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the  ingratitude  of  evolutionists  by  the  installation  of  palae- 
ontology as  ^'the  only  perfectly  safe  foundation  for  the 
dodlrine  of  Evolution  "  ("  Manud  of  the  Anatomy  of  Inver- 
tebrated  Animals/'  Introduction,  p.  41).  Those  who  prefer 
to  advocate  or  refute  the  doftrine  of  our  Simian  origin  not 
as  a  mere  deduAion,  or  upon  the  strength  of  the  sparse 
palaeontological  material  at  present  available,  have  especially 
reason  to  be  vexed. 

Preceding  the  epilogue  is  a  digression  on  Geological  Time, 
wherein  "  the  uninformed  "  are  reproached  for  discerning  "a 
solid  foundation  "  for  the  belief  that  sufficient  past  time  is 
not  at  the  evolutionist's  disposal. 

"  I  desire  to  be  informed,"  said  the  ledlurer,  "  what  is  the 
foundation  for  the  statement  that  evolution  does  require  so 
great  a  time  " ;  but  Mr.  Darwin  never  complied  with  the 
request.  His  uninformed  readers  may,  however,  answer  as 
follows : — "  We  borrowed  from  the  *  Origin  of  Species '  itself 
our  information  that  '  140  million  years  can  hardly  be  const' 
dered  as  sufficient*  for  pre-Cambrian  evolution,  and  that 
60  million  years  '  appears  a  very  short  time  for '  post-Cambrian 
evolution  (p.  286).  Further,  we  find  it  repeatedly  insisted 
upon  in  the  '  Origin  of  Species '  that  evolution  by  natural 
seledlion  must  be  an  extremely  slow  process,  while  on  pages 
269,  270  we  notice  a  passage  which  we  think  it  legitimate  to 
interpret  as  meaning  that  under  Nature  we  must  not  expert 
to  find  a  breed  *  sensibly  changed  in  the  course  of  two  or  three 
centuries.* " 

One  smiles  when  watching  Prof.  Huxley  thus  correcting 
*'  the  uninformed,"  Mr.  Darwin  combatting  "  certain  natu- 
ralists," and  neither  mentioning  the  other  personally. 

The  Simplicity  of  Darwinism  and  Teleology. 

That  Prof.  Huxley  should  have  found  out  that  "the 
'  Origin  of  Species '  is  by  no  means  an  easy  book  to  read — 
if  by  reading  is  implied  the  full  comprehension  of  an  author's 


term  of  a  vast,  and,  so  far  as  our  present  knowledge  goes,  unrecorded  pro- 
gression "  (**  Proc.  Roy.  Inst.,"  June  3rd,  1859).  Cf,  that  speculative  treat 
**  Illogical  Geology  "  in  Mr.  Herbert  Spencer's  **  Essays :  Scientific,  Political, 
and  Speculative  '*  (vol.  i.),  published  the  following  month  in  the  "  Universal 
Review."  Or — and  I  had  thus  understood  Prof.  Huxley  when  writing  this 
sedion — it  mav  be  that  he  considered  persistent  types  favourable  evidence,  in- 
asmuch as  he  thought  philosophers  would  be  reludant  to  ascribe  to  the  Creator 
the  performance  of  an  operation  so  whimsical  as  the  repeated  destruAion  and 
re-creation  of  a  few  favoured  forms,— or  their  specially  permitted  survival  of 
catastrophies  extirpating  the  remaining  fauna. 
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meaning"  ("Lay  Sermons,"  pp.  256,  257) — is  not  sur- 
prising :  he  calls  it ''  a  mass  of  fa(5ls  crushed  and  pounded 
mto  shape,  rather  than  held  together  by  the  ordinary  me- 
dium of  an  obvious  logical  bond  " ;  the  bond  being  ''  often 
hard  to  find,"  and  only  discoverable  on  the  application  of 
"  due  attention."  .  When  understood,  however,  "  the  Dar- 
winian hypothesis  has  the  merit  of  being  eminently  simple 
and  comprehensible  in  principle  "  (p.  292) ;  furthermore,  the 
general  view  of  the  universe  is  simpler  than  that  offered  by 
the  advocates  of  specific  creation  (Lefture  VI.  of  the  '*  Lec- 
tures to  Working  Men  ").  Mr.  Darwin,  on  the  other  hand, 
does  ''  not  wish  to  lay  much  stress  on  the  greater  simplicity 
of  the  view  of  a  few  forms  or  of  only  one  form  having  been 
originally  created,  instead  of  innumerable  miraculous  crea- 
tions having  been  necessary  at  innumerable  periods" 
("  Variation  under  Domestication,"  i.  12). 

This  question  we  cannot  pursue,  nor  can  we  here  discuss 
any  niceties  of  distinction  between  Teleology  as  commonly 
understood  and  Teleology  as  otherwise  understood,  but 
simply  point  out  that  "  that  which  struck  the  present  writer 
most  forcibly  on  his  first  perusal  of  the  *  Origin  of  Species ' 
was  the  conviftion  that  Teleology,  as  commonly  understood, 
had  received  its  death-blow  at  Mr.  Darwin's  hands  "  ("Lay 
Sermons,"  p.  301),  whereas  Mr.  Darwin  maintains  that 
"  whether  or  not "  slight  variations,  &c.,  are  ordained,  the 
outcome  manifests  purpose  (**  Descent  of  Man,"  p.  613). 
3+55=8  (an  even  number).  But  unfortunately  teleological 
intuitions  are  less  persuasive  than  arithmetical  calculations, 
even  when  fortified  by  Bridgewater  Treatises,  Analogies  of 
Revealed  Religion,  correspondence  with  celebrated  divines, 
and  proficience  in  divinity  ("  Origin  of  Species,"  ii.,  422) 
for  a  pamphlet,*  and  sundry  periodicals, — t.g.^  the  "  Aca- 
demy,"— ^have  made  public  the  faft  that  Charles  Darwin 
gave  up  Christianity  when  40  years  of  age,  and  that  he  was 
with  avowed  Atheists  in  thought,  though  he  preferred  the 
term  "  agnostic."  Visitors  to  Westminster  Abbey  may 
calculate  that  his  fortieth  birthday  anniversary  was  a  decade 
anterior  to  1859. 

Mr.  Darwin's  Reticenu. 

Prof.  Huxley  has  judiciously  abstained  from  allowing  to 
his  review  of  Prof.  Haeckel's  "  Evolution  of  Man " 
("  Academy,"  January  2,  1875)  the  publicity  accorded  to  his 
critique  on  the  "  History  of  Creation,"  namely,  incorpora- 

*  The  Religious  Views  of  Charles  Darwin.  By  Edward  B.  Ayblxno,  D.Bc. 
FreeUioaght  Publishing  Company.    1883. 
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-  tion  in  a  coIleiStion  of  essays.  The  notoriety  of  the  review 
reposes  on  the  assertion  that  concerning  our  Simian  origin 
"  Mr.  Darwin  has  had  leisure  to  state  his  views  more  fully, 
though  not  more  distinctly  than  in  the  *  Origin  of  Species/ 
in  the  '  Descent  of  Man,'  "  and  the  repudiation  with  unqua- 
lified scorn  of  the  allegation  that  Mr.  Darwin  had  been 
reticent  on  the  topic. 

"  Much  light  will  be  thrown  on  the  origin  of  man  and  his 
history."  Is  this  the  most  distinct  mode  in  which  Mr.  Darwin 
proclaimed  our  Simian  origin  ?  Was  it  so  monstrous  a  sup- 
position that  the  philosopher  who  required  a  Creator  to 
breathe  life  into  primeval  forms  might  not  also  stand  in  need 
of  a  little  supernatural  aid  to  make  a  man  ?  Not  reticent 
when,  in  the  first  edition  of  the  "  Origin  of  Species,"  it  was 
announced  that  sexual  selection  had  probably  contributed  to 
differentiate  mankind,  and  when  not  a  hint  was  given  that  it 
may  also  have  assisted  in  originating  our  species?  Not 
reticent  when  **  during  many  years  I  colleAed  notes  on  the 
origin  or  descent  of  man,  without  any  intention  of  publishing 
on  the  8ubje<5t,  but  rather  with  the  determination  not  to 
publish  "  ?  Not  reticent  when, — that  his  coward  kin  might 
inhale  with  lessened  shock  the  breath  which  vivified  the 
primordial  one,  or  few,  whose  progeny  were  to  be  for  count- 
less seons  of  a  yet-con  tinning  Time,  ''from  the  hour  of  their 
birth  to  that  of  their  death,"  subjedls  of  a  struggle  in- 
volving scenes  which  to  the  ''  imagination  "  of  him  whom 
Prof.  Huxley  declares  *'  left  untouched "  the  question  of 
the  origin  of  life,  it  were  "  far  more  satisfactory*  to 
look  at  •  .  •  not  as  specially"  ordained,  and  evolving 
**  contrivances  .  .  .  abhorrent  to  our  ideas  of  fitness," — 
not  reticent,  I  ask,  when,  to  compromise  with  his  vi<5tims, 
he  first  announced  that  natural  seleAion,  besides  forming 
species,  might  afifeft  ''  even  orders,"  subsequently  that  classes 
might  be  involved,  and  that  **  at  the  most  remote  geolo- 
gical period  the  earth  may  have  been  as  well  peopled  with 
many  species  of  many  genera,  families,  orders,  and  classes, 
as  at  the  present  day,"  till  by-and-bye  he  condufted  them  to 
the  ''  four  or  five  "  patriarchal  animals  (i.,  radiate  patriarch ; 
ii.,  moUuscan  ditto ;  iii.,  articulate  ditto ;  iv.,  vertebrate 
ditto  ;  v.,  Adam — ^why  not  ?)  and  the  "  equal  or  less  number 
of  plants,  when  at  length  the  "  probably  deceitful  guide  " 
Analogy  broke  the  barrier  between  the  two  kingdoms,  and 
apparently  also  between  the  living  and  the  non-living,  dis- 
closing the  ''  laws  impressed  on  matter  by  the  Creator  "  and 

*  This  quotation  is  copied  here  £roin  the  "  Origin  of  Species." 
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the  **  few  beings  which  lived  "  before  the  deposition  of  the 
Silurian ;  this  penultimate  scene  finally  yielding  to  the  resti- 
tution of  the  renowned  Creator's  breath  ("  Origin  of  Species," 
1st  ed.,  pp.  125,  ^9^»  ^^^f  ^^^  ^^^  '  conclusion  ')• 

Will  one  who  dare  deny  Mr,  Darwin's  reticence  be  dis- 
mayed by  an  anachronism  ?  Not  so.  In  **  Critiques  and 
Addresses "  (xii.)  Mr.  Wallace  is  made  to  pose  as  one  of 
**  Mr.  Darwin's  critics,"  notwithstanding  the  circumstance 
that  his  "  contributions  "  were  incorporated  in  book-form 
in  1870,  the  year  before  Mr.  Darwin's  "  Descent  of  Man  " 
was  published.  He  may  have  been  a  "  critic "  of  the 
**  Origin  of  Species  " ! 

Concerning  natural  selection  and  Dr.  Mivart's  opinion 
that  that  theory  is  associated  more  exclusively  with  Mn 
Darwin's  name  on  account  of  Mr.  Wallace's  reticence,  Prof. 
Huxley,  after  pronouncing  the  opinion  '*  simply  ridiculous," 
remarks  that  "  if  there  was  any  reticence  at  all  in  the 
matter,  it  was  Mr.  Darwin's  reticence  during  the  long" 
time  he  postponed  publishing  the  "  Origin  of  Species " — 
that  is,  till  he  availed  himself  of  the  circumstance  that 
Mr.  Wallace  communicated  his  discovery  to  the  Linnean 
Society  through  Mr.  Darwin  himself. 

Whether  Mr.  Darwin  was  prolonging  his  reticence  for  the 
purpose  of  accumulating  fadlual  evidence,  or  whether  he 
deemed  "  the  masses  not  yet  ripe  "  for  the  promulgation  of 
his  theory.  Prof.  Huxley  does  not  speculate ;  nor  need  we 
here,  for  the  expediency  of  reticence  or  aggressive  candour, 
the  propriety  of  pious  frauds  and  their  Darwinian  ana- 
logues, concern  us  here  as  little  as  the  ''  Nature  "  Memo- 
rial Notice, 
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II.  THE  DEVELOPMENT  OF  OXYGEN  BY  PLANTS 
AS  AFFECTED  BY  THE  INTENSITY  OF  LIGHT. 

jjLT  is  popularly  known  that  light,  and  of  considerable 
^  intensity,  is  needed  for  that  most  important  process  of 
plant-life  the  decomposition  of  carbonic  acid  and  the 
liberation  of  pure  oxygen.  That  such  an  operation  takes 
place  few  will  care  to  dispute.  That  its  results  approxi- 
mately compensate  for  the  respiration  of  animals,  though 
not  proved,  is  generally  admitted.  But  the  series  of  expe- 
riments hitherto  condu(5ted  with  a  view  to  ascertain  the 
laws  of  this  phenomenon  left  much  to  be  desired.  Accord- 
ingly the  eminent  botanist  J.  Reinke  has  made  a  further 
investigation  of  the  subject,  the  results  of  which  we  will 
here  summarise. 

As  a  measure  of  liberation  of  oxygen  he  took  the  number 
of  air-bubbles  thrown  off  by  a  water-plant  in  a  given  time. 
He  threw  upon  the  plant  light  concentrated  by  means  of  a 
lens,  measuring  the  intensity  in  each  experiment  by  the  dis- 
tance of  the  plant  operated  upon  from  the  focus  of  the  lens. 
As  the  subjects  of  the  experiments  he  seleAed  the  points  of 
young  shoots  of  the  well-known  water-weed  Elodea  Cana- 
densis^ which  were  found  to  throw  off  a  constant  current  of 
air-bubbles  equal  in  size.  These  shoots  were  placed  in  well- 
water  through  which  a  current  of  air  had  been  passed  for  a 
short  time.  The  rays  of  light  were  caused  to  fall  normally 
to  the  surfaces  of  the  leaves. 

Observations  were  made  both  with  increasing  and  de- 
creasing intensities  of  light.  The  plant  was  exposed  to 
each  degree  of  intensity  for  half  to  one  minute  before  the 
result  was  taken,  and  the  number  of  bubbles  was  then 
counted  in  two  intervals  of  a  quarter  minute  each.  The 
temperature  did  not  rise  during  the  experiments  more  than 
3"*  C,  and  ranged  during  the  different  sets  of  observations 
between  ao**  and  21**  C. 

None  of  the  plants  examined  gave  off  gas-bubbles  at  in- 
tensities of  light  equal  only  to  i-24th  of  normal  sunshine. 
Between  the  intensities  of  i-i6th  and  i-4th  the  number  of 
bubbles  increased  proportionally  to  the  light, — i,e,^  from 
four  to  twenty.  A  corresponding,  but  of  course  inverse, 
phenomenon  was  observed  in  the  decreasing  series.  But  at 
the  intensity  i  (=  normal  sunlight)  there  was  only  twice  as 
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much  gas  given  off  as  at  j^^  and  on  further  increasing  the 
intensity  to  8  the  quantity  of  gas  eliminated  remained 
constant. 

There  is  therefore  a  maximum  speed  of  liberation  which 
is  reached  probably  below  the  intensity  i,  and  on  further 
increase  of  intensity  neither  rises  nor  falls.  This  maximum 
may  also  be  called  the  optimum  point,  but  the  light-optimum 
differs  from  the  temperature-optimum  by  remaining  constant 
on  further  increase  of  light. 

Herr  Reinke  gives  the  results  of  his  experiments  on 
different  plants  between  the  intensities  i-i6th  and  i6,  in 
seven  tables,  and  sums  up  the  results  in  the  following  pro- 
position : — **  The  liberation  of  gas  from  Elodea^  depending 
upon  lighti  begins  at  a  medium  grade  of  illumination,  and 
rises  with  the  increasing  intensity  of  light  to  a  maximum 
which  corresponds  approximately  with  direct  sunlight,  and 
is  reached  sometimes  at  a  slightly  lower,  and  at  other  times 
at  a  slightly  higher,  intensity,  whilst  a  further  increase  of 
intensity  produces  no  further  increase  of  the  liberation  of 
gas." 

Herr  Reinke  next  emamined  the  liberation  of  ojgrgen  on 
a  further  augmentation  of  the  intensity  of  light  up  to  the 
point  at  which  the  destru<5tion  of  the  chlorophyll  and  the 
death  of  the  cells  occur.  For  this  purpose  a  large  lens  was 
employed,  and  the  distances  were  calculated  for  the  intensi- 
ties I  (»  normal  sunlight)  up  to  64.  In  order  to  guard 
against  the  rise  of  temperature  due  to  the  concentration  of 
the  sun's  rays,  which  would  complicate  the  results,  the  light 
was  passed  through  a  trough  9  inches  in  width,  made  of 
plate  glass,  and  filled  with  a  saturated  solution  of  alum. 
During  the  experiments  the  rise  of  temperature  did  not  ex- 
ceed 4^  to  6' C. 

These  experiments  showed  that  up  to  very  great  intensi- 
ties the  number  of  the  gas-bubbles  given  off  was  constant. 
Nor  could  any  difference  in  the  rate  of  the  liberation  of 
bubbles  be  detedted  when  ordinary  sunlight  and  such  light 
concentrated  sixty-four  times  were  allowed  to  fall  alternately 
upon  the  plant.  In  the  most  concentrated  focal  light  a 
spray  of  Blodea  continued  to  give  off  thirty-eight  to  forty 
gas-bubbles  for  a  quarter  of  a  minute,  as  before.  Not  until 
after  an  exposure  of  two  minutes  did  the  current  begin  to 
slacken.  Fewer  bubbles  escaped,  and  at  irregular  intervals. 
After  five  minutes  the  development  of  gas  came  to  an  end, 
and  on  microscopic  examination  it  was  found  that  a  great 
part  of  the  surface  of  the  leaflets  was  entirely  bleached. 

From  these  experiments  it  is  plain  that,  even  in  the  most 
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concentrated  light  of  the  focus  of  a  burning-glass,  the  evo- 
lution of  gas  goes  on  at  its  ordinary  maximum^  rate  until  the 
injurious  aftion  of  the  light  becomes  manifest  and  the 
chlorophyll  is  destroyed. 

As  regards  the  theory  of  the  adtion  of  light,  Herr  Reinke 
deduces  from  his  researches  the  following  conclusions:-— 
He  believes  that  the  liberation  of  gases  observed  in  his  ex- 
periments is  an  approximately  accurate  standard  for  the  rate 
of  the  elimination  of  oxygen,  and  may  thus  again  serve  as 
an  approximate  expression  for  the  decomposition  of  carbonic 
acid«  He  considers  that  the  consumption  of  oxygen  in  the 
green  cell  vanishes  in  comparison  with  the  liberation  of 
oxygen.  This  fails  to  hold  good  at  low  intensities  of  light 
only  when  the  proportion  between  the  oxygen  produced  and 
consumed  is  different. 

The  fa£t  that  in  intense  and  increasing  light  the  liberation 
of  oxygen  remains  constant  in  quantity,  remains  to  be 
examined  in  the  light  of  the  various  theories  concerning  the 
modus  operandi  of  chlorophyll. 

According  to  one  view  the  chlorophyll  a£ts  physically  as 
a  protedtive  screen  during  the  decomposition  of  carbonic 
acid.  It  is  here  assumed  that  an  increased  oxidising  adtion 
of  the  oxygen  proceeds  parallel  with  the  growing  intensity 
of  the  light.  As  now  the  above  experiments  prove  that  even 
in  the  most  intense  light  there  is  neither  an  increase  nor  a 
decrease  of  the  liberation  of  gas,  we  must  suppose  either 
that  (i),  with  the  increasing  intensity  of  light,  the  decom- 
position of  carbonic  acid  and  the  oxidation  increase  exaAly 
proportionally,  which,  considering  the  complete  mutual  in- 
dependence of  the  two  processes,  is  little  probable,  especially 
as  such  a  connection  certainly  does  not  appear  during  a  de- 
crease of  the  intensity  of  light ;  or  (2),  we  must  assume 
that  the  curve  of  the  intensity  of  oxidation  is  quite  different 
from  that  of  reduction,  so  that  in  the  intense  light  the 
former  diverges  much  from  the  latter,  and  that  therefore  the 
gas  which  is  given  off  in  the  most  intense  light  contains  an 
increased  proportion  of  carbonic  acid. 

Herr  Reinke  has  submitted  this  consequence  of  the  latter 
assumption  to  an  experimental  test.  He  coUedted  the  gas 
which  was  given  off  in  i^  hours  from  Elodea  sprays  exposed 
to  an  intensity  of  light  between  64  and  300  times  that  of 
ordinary  sunlight.  The  temperature  of  the  water  had  risen 
during  the  experiment  from  26"  to  29**  C,  and  at  the  conclu- 
sion the  two  upper  sprays,  which  had  been  most  intensely 
illuminated,  were  completely  bleached,  whilst  the  others 
remained  perfectly  green.    The  collected  gas  amounted  to 
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4*a  cubic  centimetres,  and  contained  5  per  cent  of  carbonic 
acid,  or  not  more  than  is  found  during  the  adtion  of  ordinary 
sunlight :  the  remaining  95  per  cent  consisted  of  oxygen, 
with  an  undetermined  admixture  of  nitrogen.  Hence  Reinke 
infers  that  the  liberation  of  oxygen  observed  does  not  well 
agree  with  the  theory  of  a  physical  mode  of  a(5tion  of  the 
chlorophyll. 

If  we  start  with  the  assumption  that  the  adtivity  of  the 
chlorophyll  in  the  decomposition  of  carbonic  acid  is 
chemical,  this  chemical  function  of  a  given  mass  of 
chlorophyll  cannot — under  the  most  favourable  conditions — 
liberate  more  than  a  certain  absolute  quantity  of  oxygen. 
This  exactly  agrees  with  the  result  of  the  above  experi- 
ments. It  appears  that  the  maximum  liberation  of 
oxygen  from  Ehdea  occurs  at  an  intensity  of  light  some- 
times a  little  higher,  sometimes  a  little  lower,  and 
sometimes  coinciding  with  that  of  normal  sunlight.  A 
further  increase  of  the  intensity  remained  ineffeftive,  but 
no  injurious  effedls  upon  the  liberation  of  oxygen  were 
perceived  until  the  chlorophyll  was  destroyed  by  the 
oxidising  a£lion. 

It  has  been  known  with  certainty  since  the  end  of  the 
last  century  that  the  liberation  of  oxygen  by  plants  is  a 
fundlion  of  chlorophyll.  The  direft  proof  has  only  lately 
been  given  by  Engelmann  that  oxygen  is  given  off  exclu- 
sively by  the  chlorophyll  granules,  and  that  these  alone  a£t 
as  organs  of  the  decomposition  of  carbonic  acid  in  the  cell. 
A  further  step  is  thus  taken  rendering  it  probable  that  no 
substance  other  than  chlorophyll  under  the  impulsion  of 
sunlight  chemically  mediates  the  decomposition  of  carbonic 
acid.  We  know  that  this  process  takes  place  in  the 
chlorophyll  granules  only,  and  that  consequently  some 
substance  present  in  these  granules  must  be  the  effedlive 
agent.  Hence  it  seems  most  natural  to  ascribe  this  function 
to  the  chlorophyll  itself. 

It  is  not  sought  to  deny  that,  in  addition  to  this  function, 
chlorophyll  may  play  an  important  part  in  protecting  the 
cell  from  light.  Along  with  the  principle  of  the  division  of 
labour  in  Nature  we  encounter  also  the  principle  of  the 
cumulation  of  funAions.  That  such  a  funAion  of  protec- 
tion from  light  may  have  profound  significance  for  a  plant 
is  shown,  e.g.,  by  the  investigations  of  Berthold.  Many 
sea-weeds  escape  the  direA  aCtion  of  sunlight  by  their 
locality,  whilst  others  equip  themselves  with  the  most 
manifold  and  curious  protective  arrangements.  Wherein 
lies   the   injurious   effect  of  direct  irradiation,  which  is 
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doubtless  the  foundation  of  all  these  adaptations^  it  does  not 
yet  appear.  That  high  light-intensities  do  not  depress  the 
decomposition  of  carbonic  acid  is  certain;  that  ordinary 
sunlight  effects  no  increased  combustion  appears  also  cer- 
tain. Other  effedls  must  therefore  exist  by  which  intense 
light  is  injurious  to  many  plants. 


III.    LATENT   THOUGHT. 
By  D.  Y.  Cliff. 

EMARKABLE  incidences  of  parallelism  in  thoughts 
are  constantly  occurring  in  every-day  life^  and  in  the 
wider  field  of  human  history,  where  whole  races 
**  think  alike,"  and  often  it  is  the  civilised  world.  Is  it  not 
a  wonder  a  man  is  never  born  who  thinks  totally  different^ 
not  only  in  style,  but  in  logical  sequence,  to  his  fellow-man  ? 
Nor  is  this  nonsense,  for  I  believe  it  is  J.  S.  Mill  who  has 
said  it  is  conceivable  that  there  may  be  a  species  in  the  solar 
system  with  whom  two  and  two  make  five. 

It  is  worthy  of  notice,  if  we  will  think  on  the  matter,  how 
every  thought  we  think  is  mentally  expressed  in  our  verna- 
cular. Unpremeditated  sentences  spring  out  of  our  minds 
without  an  effort,  but  they  must  have  been  arranged  inter- 
nally before  dire<SUng  the  vocal  muscles.  Is  a  thought 
spoken  before  it  is  considered,  however  swiftly  ? 

I  am  inclined  to  think  there  is  a  continuous  train  of 
thoughts  in  our  mind  of  which  we  are  not  aware,  either  of 
its  existence  or  its  laws, — a  necessary  result,  so  to  speak,  of 
the  brain  or  nervous  *'  molecular  motion  "  or  "  vibration," 
and  it  is  only  when  we  require  **  to  langua|;e  "  it  that  it  is 
brought  into  activity.  Surely  mental  activity  must  be  con- 
stant, as  we  see  with  dreams :  perhaps  we  are  only  aware  of 
dreams  in  the  interval  between  awaking  and  sleep. 

I  have  heard  of  missionaries  who  became  so  used  to  the 
barbarous  tongue  in  which  they  taught  that  they  came  to 
"think  in  it."  Is  there  latent  thought?  This  latent 
thought  would  naturally  be  hereditary  in  a  family,  a  race,  a 
nation,  or  even  the  human  species,  and  would  do  away  with 
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any  astonishment  that  no  logical ''  confused  "  man  is  born. 
The  brain,  being  part  of  the  body,  cannot  be  exempt  from 
the  same  causes  that  rule  the  body — evolution,  correlation, 
&c.  Of  course  this  latent  thought  is  a  very  dim,  vague 
sort  of  a  thing  to  define. 

It  would  seem  only  certain  that  a  constant  relation,  or 
proportion,  is  generally  a  law  of  thought.  For  instance, 
two  persons  look  at  a  colour,  and  call  it  "  red."  How  are 
we  to  prove  that  they  both  see  identically  the  same  effeft  ? 
Each  alwavs  sees  one  constant  result,  and  he  has  learnt  to 
call  it  "  red,"  and  so  with  the  other  person,  although  it  may 
really  be  green  to  one  and  blue  to  the  other,  in  their  relative 
individual  judgment.  This  of  course  is  no  detriment  to  our 
thinking,  but  it  shows  there  may  be  wide  differences  un- 
known to  us.  Perhaps  every  one  of  us  has  a  different  pic- 
ture of  a  man ;  we  have  only  learned  things  relatively  to 
ourselves.  We  pity  the  poor  frog  who,  with  a  partially 
brainless  skull,  answers  with  a  meaningless  croak  the  stroke 
on  his  extremities;  but  are  we  much  better — i.^.,  any  dif- 
ferent—in principle  ?  It  is  but  a  more  complex  affair.  We 
get  a  kick,  and  our  anger  is  roused,  all  our  nervous  system 
is  disturbed,  and  the  tongue  utters  harsh  sounds,  like  the 
frog  croaked.  Then  there  is  the  restraintive  power  of  the 
human  mind  ;  but  animals  have  that  too. 

In  this  latent  thought  lies  the  nature  that  maketh  all  the 
world  akin ;  how  alike  is  every  human  emotion  !  Is  there 
any  difference  in  the  love  language  of  a  Savage  and  an 
Englishman  ? 

There  are  certainly  traits  of  (latent  ?)  thought  in  a  nation's 
literature.  How  dull  we  find  Oriental  history,  until  it  has 
time  after  time  got  thoroughly  imbued  with  an  European 
way  of  telling  its  story.  Strange  it  is,  too,  what  the  effedl 
of  style  is  on  writers ;  extracts  from  dry  books  seem  to  keep 
dry;  writers  on  Oriental  history  (e.g.,  China)  seem  unable 
to  throw  off  its  tone.  We  have  literal  translations  of 
Chinese  stories;  what  "stuff"  they  seem  to  the  English 
mind  I  And  yet  often  they  approach  very  near.  Colenso 
gives  a  Gala  religious  rhapsody ;  it  is  as  good  as  a  Psalm 
(which  are  by-the-bye  the  produdl  of  a  very  different  stage 
of  civilisation  to  the  present). 

We  cannot  help  being  struck  by  the  art  produdlions  of  the 
Aryan,  Semitic,  or  Hamitic  division  of  the  human  race. 
The  difference  is  most  striking.  One  would  venture  to 
suggest  that  the  sculptural  remains  of  ancient  nations 
might  be  taken  as  decisive  testimony  as  to  their  respective 
races. 
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The  stiff,  hard  drawing  of  the  old  Egyptian,  Asft3rrian, 
ftc.y  can  never  be  confounded  with  the  more  exadt  con- 
formity to  the  natural  shapes  of  the  Europeans,  and  most 
decidedly  stamps  this  relative  'Matent  power"  of  the 
respeOive  races.  And  here  it  is  not  entirely  **  surroundings  ** 
that  liav«  formed  their  ideas  of  beauty-— a  principle  one  of 
jfour  correspondents  argued  for  in  a  former  number.  This 
cnight  explain  the  very  peculiar  drawings  of  the  Chinese  or 
Japanese,  but  cannot  be  applied  to  the  ancient  world,  unless 
we  unfoundedly  suppose  that  their  forms — contours  of  limbs 
— ^were  as  harsh  as  designed,  which  is  absurd,  and  would 
cot  have  escaped  the  notice  of  the  early  European  historian. 
The  hideous  sculptures  of  Ind6  gods  can  hardly  be  the  work 
of  an  Aryan  race.  Nor  is  it  an  accidental  turn  of  thought 
like  the  nepotism  of  Travancore,  Cochin,  &c. 

The  human  mind  cannot  conceive  anything,  as  Mr.  Cook, 
of  Boston,  has  shown,  and  the  **  why  ?"  of  that  question  is 
only  to  be  answered  on  the  hereditary  principle,  our  ances- 
tors not  being  able  even  to  guess  the  confines  of  space  and 
time :  yet  still  there  are  moments  when  we  fancy  we  have 
an  idea, — ^but  the  world  is  in  our  brain. 


IV.    ON    SANITARY    REFORM. 

By  Rev.  Samubl  Barbbr. 

III. 

MjN  the  case  of  children  receiving  elementary  education 
aI  the  Government  has  demanded  that  a  certain  cubical 
space  shall  be  assigned  to  each  individual :  this  is  a 
grand  principle  of  sanitation  now  recognised  and  enforced 
by  the  Law.  Inspeftion  of  lodging-houses  is  partly  based 
on  the  same  truth,  viz.^  that  oxygen  is  essential  to  human 
life.  Let  us  hope  that  this  scientific  axiom  may  receive  a 
still  further  recognition  at  the  hands  of  legislators,  and  that 
the  inspeiSlion  may  become  still  more  comprehensive.  Why 
should  school-buildings  and  lodging-houses  monopolise  the 
attention  of  sanitary  authorities  when  ordinary  dwelling- 
houses  are  shamefully  overcrowded  and  vilely  ventilated  ? 
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Why  should  a  manufaAurer  suffer  penalties  for  discharging 
noxious  gases  in  a  town  when  the  local  authority  is  suffered, 
with  impunity,  to  ventilate  senselessly-construfted  sewers 
by  opening,  in  front  of  our  parlour-windows,  apertures  for 
the  exit  of  a  poisonous  gas  much  more  evil  in  its  effedts 
than  the  hydrosulphur  fumes  which  chemists  delight  in.   A 
case  is  before  the  writer  at  present,  in  a  town  (let  us  call  it 
Blackhaven)  where  several  of  such  wretched  ventilators 
discharge  their  disgusting  efiBuvia  right  in  front  of  a  terrace 
of  houses,  which  become  at  times,  in  consequence,  hardly 
habitable.    To  add  to  the  indecency,  a  large  school  pours 
forth  its  crowd  of  children  close  to  the  place,  and  nothing 
delights  them  more  than  to  carry  on  their  games  right  over 
these  pernicious  and  abortive  devices. 

It  would  appear  to  an  ordinary  mind  that  the  raison  d'iire 
,  for  a  sewer  is  that  it  shall  remove  far  away  those  dangerous 
results  of  organic  life  which,  striftly  speaking,  it  is  the  office 
of  earth  to  neutralise ;  but  if  you  discharge  excreta  into  a 
drain,  and  then  ventilate  that  drain  by  letting  off  the  gas 
generated  within  it  right  among  a  crowd  of  human  beings, 
you  commit  an  absurd  adlion,  and  are  likely  to  receive,  as  a 
recompense,  your  labour  for  your  pains.    And  here  it  may 
be  right  to  enquire,  in  the  name  of  mechanical  science,  if  it 
is  a  thing  impossible  so  to  trap  the  outside  pipes  that  a 
method  of  driving  out  the  gas  may  be  applied ;  and  also 
whether  a  little  more  design  cannot  be  exercised  as  to  the 
position  of  the  outlet  pipes  and  the  elevation  at  which  they 
operate  ?    We  are  accustomed  to  be  told  by  engineers,  con- 
cerning almost  every  variety  of  mechanical  blundering  in 
sanitary  matters,  that  there  is  no  want  of  power  on  the  part 
of  Science  to  apply  a  remedy ;  it  is  only  b.  financial  question. 
There  is  doubtless  much  truth  in  this  remark.  And  we  may 
again  take  note  how  much  the  conditions  of  human  life  are 
affedled  hy  the  ideas  of  "  what  ought  to  be  done  "  possessed 
by  those  m  power ;  in  other  words,  by  the  charadler  of  their 
moral  and  physical  standards.    This  is  a  fadl  which  maybe 
realised  in  its  physical  bearing  with  regard  to  what  we  term 
"  dirt/'  by  an  examination  of  the  various  aspefts  of  sca- 
venging presented  in  our  different  towns.    Clearly,  either 
the  local  regulations  must  vary  vastly,  or  the  ideals  of  purity 
possessed  bv  local  magnates  must  be  almost  as  wide  as  the 
poles  asunder.    Thus  we  often  hear  that  such  a  place  is  a 
•'  clean  little  town,"  another  a  "  filthy  hole."    This  differen- 
tiation in  the  matter  of  dirt  may  be  witnessed  by  comparing 
the  better  class  of  towns  in  the  South  of  England  with 
those^  for  instance^  which  lie  on  the  Cumberland  coast. 
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There  is  one  of  these  latter  (which  we  will  not  name)  where 
the  prevailing  notion  with  regard  to  "  Matter  in  a  wrong 
place  "  seems  to  be  briefly  comprehended  in  a  saying  once 
used  to  the  writer  by  a  cottager  whom  he  was  visiting : — 
"  It's  cdl  clean  dirt,  sir."  In  this  town,  where'er  the  '*  casual 
eye  "  of  the  visitor  is  cast,  solid  and  liquid  filth  of  various 
dye  arouses  his  slumbering  indignation,  and  his  final  con- 
clusion, after  a  full  survey  of  the  sanitary  conditions  of  the 
place,  is  that  ^*  these  people  love  to  have  it  so."  It's  all 
clean  dirt  to  them.  Money,  says  Bacon  is  like  muck,  not 
good  except  it  be  spread.  And  it  would  appear  that  the  in- 
habitants of  the  town  referred  to  partly  appreciate  this 
remark ;  though  it  seems  to  one  intimately  acquainted  with 
local  aifairs  that  they  do  not  spread  their  money  in  order  to 
manage  and  utilise  the  muck,  but  stick  fast  to  the  filthy 
lucre,  while  they  display  to  the  greatest  possible  disadvan- 
tage (of  pedestrians)  the  varied  qualities  of  the  dirt,  so  that 
it  may  meet  the  eye  at  every  turn  ! 

But,  with  all  gravity,  we  may  venture  to  affirm  that  this 
is  not  merely  a  financial  question.  We  shall  not  probably 
be  far  wrong  if  we  regard  it  as  one  chiefly  dependent  on 
popular  education.  We  can  hardly  hope  to  witness  the  full 
application  of  Sanitary  Law  till  our  working  population  is 
animated  not  merely  by  the  craving  for  knowledge,  but  by 
an  earnest  desire  to  exhibit,  in  all  the  phases  of  social  life, 
that  right  economy  of  force  which  we  denominate  "  material 
justice." 

In  spite  of  the  introdudlion  of  Science  teaching  among 
the  people,  the  vast  majority  of  our  population  remain — and 
will  doubtless  continue  for  some  time  to  come — in  a  state  of 
darkness  respe(5ling  Sanitary  Science.  But  the  problem  of 
improving  public  health  consists  not  merely  in  the  diffusion 
of  knowledge,  but  in  the  application  of  moral  and  religious 
principle  to  the  outward  forms  of  life. 

Clergymen,  distridl  visitors,  and  others  might  often  do 
good,  if  well  informed  themselves,  by  pointing  out  violations 
of  Sanitary  Law  to  the  poor.  Ignorance  itself  is  a  power- 
ful force,  continuous  in  adlion  and  cumulative  in  its  disas- 
trous effedls ;  the  pra(5lical  observance  of  law  is,  on  the 
other  hand,  ever  potent  for  good.  A  moderate  acquaintance 
with  physical  law  would  often  be  of  priceless  value  to  those 
in  the  lowest  walks  of  life.  But,  unfortunately,  laziness 
and  indifference  are  too  often  in  contention  with  knowledge ; 
the  kindly  warnings  of  Nature  become,  in  time,  a  dead 
letter;  familiarity  has  destroyed  perception.  To  many  of 
the  inhabitants  of  our  city  lanes  filth  and  disorder  give  no 
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feeling  of  uneasiness ;  the  foulest  of  stenches  scarcely  pro- 
duces a  feeling  of  aversion.  Yet  we  shall  be  doing  great 
injustice  to  the  poor  in  attributing  such  conditions  entirely 
to  their  own  aAion.  Much  of  this  mischief  must  come 
from  conditions  of  life  entailed  upon  them  by  the  trul^  mar- 
vellous economy  (to  put  the  matter  mildly)  which  builders^ 
landowners,  and  architeAs  have  exhibited,  with  respedt  to 
space,  in  the  arrangement  and  construdtion  of  dwellings. 


V.    ON    TECHNICAL   EDUCATION. 
By  RoBBRT  Galloway,  M.R.I.A. 

(Continiied  from  vol.  v.,  page  604.) 

fN  the  last  article  I  stated  that  I  would  propose  a  scheme 
less  costly  and  more  efficient  than  the  Department  of 
Science  and  Arts'  plan,  prefacing  the  description  of  the 
scheme  by  showing  what  could  be  accomplished  in  Evening 
Science  Schools,  by  describing  what  has  adlually  been  ac- 
complished in  Evening  Science  Classes  in  Chemistry.  But 
before  entering  on  these  topics  it  appears  to  me  desirable  to 
notice  one  or  two  of  the  views  put  forward  on  Science 
teaching  at  the  British  Association,  and  Social  Science, 
meetings,  last  autumn. 

The  first  I  will  notice  was  that  proposed  by  Mr.  Lant 
Carpenter.    The  essence  of  his  system,  he  stated,  was  the 
employment  of  a  specially  appointed  Expert,  who  should  go 
from  school  to  school  with  his  apparatus^  repeating  the  same 
lesson  in  each.    He  said  the  system  was  conceived  and  ela- 
borated during  the  last  few  years  by  the  Liverpool  School 
Board.     In  this  he  is  totally  mistaken  ;  as  far  back  as  1859 
the  respedted  Keeper  of  the  Mining  Records  in  the  School 
95   Mines,   Mr.  Robert  Hunt,   established  this  system  in 
Cornwall  under  the  name  "  The  Miners'  Association."     He 
§^^^  a  detailed  statement  of  the  system,  as  to  its  working, 
2^*»   in  1868,  to  the  Seledt  Committee  appointed  by  the 
5*ouse  of  Commons  to  inquire  into  the  provisions  for  giving 
1^  ?**'^<Jtion   in    Theoretical  and  Applied    Science  to    the 
^^strial  classes ;  and  his  evidence  is  fully  set  forth  in  the 
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Committee's  Report^  which  was  printed  in  that  year  by 
order  of  the  House  of  Commons. 

That  system,  in  my  opinion,  would  never  in  the  long  run 
aid  in  promoting  the  progress  of  sound  Scientific  and  Tech- 
nical Education  :  granted  that  the  teacher  when  he  first 
entered  on  his  duties  was  not  only  thoroughly  in  earnest, 
but  had  the  greatest  enthusiasm  possible  for  his  task,  how 
long  would  that  earnestness  and  enthusiasm  last  ?  How 
long  could  he  take  that  real  and  ardent  interest  in  his  pupils, 
which  all  true  and  e£fedlive  teachers  must  take,  in  all  the 
schools  he  visited  ?  The  teaching  given  under  such  a  system 
must  after  a  time  degenerate  into  a  mere  matter  of  routine 
with  the  teacher ;  and  an  energetic  man  would  try  to  escape 
from  the  thraldom  by  seeking  some  other  employment  more 
congenial  to  his  altered  views  and  wishes,  and  also  more  re- 
munerative, for  he  would  soon  learn  by  experience  that  he 
could  look  for  no  advancement  as  a  teacher,  and  therefore, 
if  he  continued  to  teach,  it  must  be  the  same  dreary  round 
year  after  year,  repeating  the  same  lesson  in  each,  until  failing 
strength  rendered  him  incapable  of  continuing  it,  and  he 
would  by  that  time  have  become  unfitted  for  any  other 
employment. 

But  what  would  be  the  remuneration  for  teachers  of  this 
class  ?  The  teacher  in  Cornwall  received  ;f  100  a  year  at 
the  time  Mr.  Hunt  gave  his  evidence ;  but  if  we  are  to  take 
the  average  amount  paid  by  the  Department  of  Science  and 
Art  to  Science  teachers  as  the  standard,  it  is  evident  that 
the  scale  of  remuneration,  for  this  class  of  teachers  at  least, 
is  decreasing;  for  the  average  payment  per  teacher  given  by 
the  Department  in  1869  was  3^40,  and  in  1880-81  it  was 
£24  13s.  ud.,  being  a  decrease  of  more  than  38  per  cent. 
Such  a  teacher  as  Mr.  Lant  Carpenter  describes,  unless  he 
got  situated  in  a  locality  more  than  usually  favourable  in 
the  cause  of  scientific  education,  or  he  had  some  means  of 
his  own,  might  end  his  days  in  the  poorhouse.  But  Mr. 
Carpenter  appears  to  be  unaware  that  such  a  system  has 
forced  itself  on  many  of  the  Science  teachers  under  the 
Department,  owing  to  the  small  and  precarious  sums  they 
earn  on  the  result  system.  In  the  last  article  it  was  shown 
that  in  some  cases  the  remuneration  the  teacher  of  an  expe- 
rimental science  received  was  less  than  2^d.  per  hour  for  the 
time  he  was  occupied  in  preparing  for  and  giving  a  lesson  : 
this  lavish  remuneration,  it  will  be  observed,  did  not  extend 
to  the  full  hours  of  a  working  day,  but  only  for  the  time  he 
was  occupied ;  whereas  the  Dock  labourers  in  London,  who 
are  considered  to  belong  to  the  lowest  class  of  labourers  in 
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that  city,  are  paid  at  the  rate  of  si.  per  hour  throughout  the 
entire  working  day,  if  they  are  constantly  occupied,  and  the 
occasional  labourers  are  paid  at  the  rate  of  6d.  the  hour. 

Science  teachers,  like  unscientific  people,  could  not  keep 
body  and  soul  together  on  the  rate  of  remuneration  of 
£i  for  twenty-eight  lessons ;  they  have  therefore — in  order 
to  eke  out  what  in  some  cases,  after  all  has  been  done,  will 
amount  but  to  a  bare  subsistence — ^to  teach  in  many  schools, 
often  also  many  subjedts,  and  to  devote  an  amount  of  time 
each  day  to  teaching,  which  is  diredlly  in  opposition  to  the 
system  pursued  in  German  schools.  In  the  article  in  the 
February  number  (vol.  v.)  it  was  shown,  from  the  Depart- 
ment's own  Reports,  that  some  of  them  taught  in  as  many 
as  nine  different  schools. 

The  great  decrease  in  the  average  payment  per  teacher 
which  has  taken  place  within  the  last  few  years  is,  in  my 
opinion,  a  most  significant  fa£t ;  it  must  be  due,  it  appears 
to  me,  either  to  the  employment  at  the  present  time  of  a 
class  of  teachers  inferior  to  those  employed  in  1867,  or  it 
must  be  due  to  the  departmental  officials  cutting  down  the 
earnings  of  the  teachers,  which — according  to  the  late  Sir 
Henry  Cole,  as  shown  in  the  January  article  (vol.  v.) — was 
the  chief,  if  not  the  sole,  reason  for  instituting  the  payment 
on  result  system. 

If  the  decrease  in  the  average  payment  is  due  to  the  pre- 
sent teachers  as  a  body  being  inferior  to  those  employed  in 
1867,  it  indisputably  proves,  I  think,  that  the  young  men, 
who  have  within  the  last  dozen  years  or  so  been  not  only 
provided  through  the  Department  with  a  scientific  education 
free  of  all  cost,  but  have  also  been  paid  by  the  State — in 
the  form  of  exhibitions,  scholarships,  &c. — ^varying  sums  for 
maintenance  during  the  time  they  were  studying,  have  not, 
after  completing  their  studies,  entered  as  teachers  to  any 
appreciable  extent  under  the  Department ;  otherwise,  if  the 
decrease  in  the  average  payment  is  not  due  to  the  cutting 
down  of  the  teachers'  earnings,  but  is  due  to  the  inefficiency 
of  the  teaching,  it  would  prove  that  more  efficient  teachers 
were  to  be  had  before  the  Department  took  the  training  of 
them  in  hand  than  since  that  time. 

The  following  sums  appear  in  the  Estimates  for  1883-84 
for  exhibitions  and  maintenance  allowances  for  those  of  the 
State-aided  students  who  are  sent  to  the  Normal  Science 
School,  South  Kensington  :— 
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Exhibitions  and  Maintenance  Allowances. 

12  Exhibitions,  at  £50  a  year,  tenable  for 

three  or  four  years    ... .       £  600 

4.SchoIarship89  of  £15  each       60 

2  Scholarships,  of  ^25  each       50 

50  Teachers  in  training,  at  ^i  is.  a  week  1900 

200  Teachers  for  short  courses,  £2  each  ...  400 

268  ^3010 

The  plan  which  appears  to  have  very  generally  come  into 
vogue  within  the  last  few  years,  of  forcing  the  student 
attending  ledlures  on  any  of  the  InduAive  Sciences  to  take 
down  in  his  note*book,  as  completely  and  perfectly  as  pos- 
sible, the  very  words  the  leAurer  utters,  and  some  time  after 
submitting  the  copy  to  the  leAurer  or  his  assistant,  and 
being  questioned  upon  the  lectures  at  stated  times,  either  by 
a  written  or  viva  voce  examination,  appeared  to  be  a  method 
very  much  approved  of  at  one  of  the  two  autumnal  meetings 
I  have  already  referred  to;  it  is  therefore  deserving  of 
notice. 

The  method  of  teaching  the  Inductive  Sciences  by  means 
of  Ledlures,  especially  if  they  are  not  rendered  catechetical, 
is  a  most  irrational  and  delusive  plan  as  far  as  the  student 
is  concerned,  for  the  leAurer  does  not  know  how  the  instruc- 
tion he  is  giving  is  being  mentally  received  by  his  different 
hearers, — whether  the  words  he  utters  remain  passively  in 
the  mind  as  mere  words,  or,  if  not  passively  received  as 
mere  words,  whether  the  mind  is  forming  correct  or  incor- 
redl  ideas  upon  the  subje6t  lectured  upon ;  the  students 
might  as  well  be  '*  stocks  of  wood  or  stone,"  so  far  as  the 
lecturer  is  aware  how  the  instrudtion  he  is  giving  is  operating 
on  their  minds. 

The  only  advantage  a  leAure  on  an  experimental  science 
has  over  a  book,  the  book  having  many  advantages  over  the 
ledlure,  is  this, — ^the  student  sees,  or  ought  to  see,  the  expe- 
riments performed  at  the  leAure,  whereas  he  only  reads 
about  them  in  the  book ;  the  difference  corresponds  to  the 
difference  between  seeing  a  piAure  and  simply  reading  about 
it.  But  with  regard  to  such  a  non-experimental  science  as 
Geology,  if  it  is  not  taught  in  the  field,  but  only  in  the 
ledlure-room,  a  standard  work  on  the  science  well  illustrated 
with  diagrams  is  superior,  almost  in  every  respeft,  as  a 
teaching  agent,  to  such  unpradlical  and  unnatural  teaching ; 
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for  a  book  is  ever  at  hand  to  be  consulted,  and  the  student 
can  peruse  and  refer  to  those  portions  of  the  subject  which 
he  does  not  at  the  first  thoroughly  comprehend ;  whereas 
the  words  uttered  by  the  leAurer,  if  not  understood  at  the 
time  they  are  uttered,  in  most  cases  produce  no  after  mental 
effe£l|  ceasing  even  to  be  remembered  as  mere  words. 

Even  as  a  method  for  cramming  students  for  examina- 
tions the  mere  attendance  on  leAures  has  been  found  to  be 
inoperative  with  the  majority  of  students ;  hence  the  adop- 
tion of  the  system  which  has  just  been  described,  of  com- 
pelling as  far  as  possible  the  students  to  take  down  the  exa£t 
words  the  ledlurer  utters ;  it  may  be  more  efficacious  than 
the  system  it  has  superseded  in  cramming  students,  but 
what  is  it  but  the  vicious  system  of  rote  learning  carried 
out  to  its  fullest  extent  ?  It  leaves  the  intellect  uncultured, 
for  it  forces,  as  far  as  it  can,  the  student  to  be  a  mere  passive 
recipient  of  others'  ideas,  and  it  prevents  him,  as  far  as 
can,  from  being  an  aiStive  inquirer  and  self-instru(5tor.  Even 
when  students  are  not  compelled  to  take  down  the  exa£t 
words,  they  are  very  apt  of  themselves  to  fall  into  this  rote 
system  if  the  leAures  are  not  made  catechetical:  the 
Examiners  for  University  work  in  great  towns  have  direfted 
attention  to  this  failing  in  their  Reports  ;  they  have  stated 
that  the  written  answers  on  several  of  the  questions  taught 
contained  not  much  more  than  a  reproduAion  of  what  had 
been  said  by  the  ledlurers  ;  they  were  a  repetition  of  formu- 
lated phrases,  in  place  of  an  intelligent  assimilation  and 
reproduftion  of  their  general  purport. 

But  what  will  be  the  condition  of  a  student  if  he  is  taught 
by  an  ignorant  teacher  who  adopts  this  rote  system  :  would 
not  the  study  of  a  good  standard  work  on  the  science,  even 
if  the  science  were  an  experimental  one,  be  far  preferable  to 
the  utterings  of  such  a  teacher  ?  And  that  there  are  such 
teachers  abroad  those  who  have  been  behind  the  scholastic 
curtain  are  aware.  On  one  occasion  a  note-book,  owned  by 
a  student  who  was  being  taught  on  this  rote  system,  was 
placed  in  my  hands ;  the  part  of  the  book  to  which  my  at- 
tention was  directed  had  been  signed  corredl  by  the 
professorial  teacher :  it  consisted  of  a  series  of  chemical 
equations,  which  were  intended  to  describe  the  chemical 
changes  which  take  place  in  the  different  forms  of  the  gal- 
vanic battery;  although  signed  corredl  by  the  Instructor 
every  one  of  the  equations  was  incorredt,  and  the  errors 
were  so  glaring  that  they  proved  unmistakably  the  great  ig- 
norance of  the  subject  which  existed  in  the  minds  both  of 
the  teacher  and  the  taught.    If  this  sad  lack  of  knowledge 
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is  met  with  amongst  teachers  styled  Professors,  what  can  be 
or  ought  to  be  expected  from  teachers  who  are  paid  at  the 
rate  of  £1  for  twenty-eight  lessons  ? 

Unfortunately,  in  this  land  of  educational  endowments, 
ignorance  is  not  solely  confined  to  the  teaching  body ;  it 
extends  sometimes  to  the  examining  body.  In  looking  over 
examination  papers  it  is  not  difficult  to  see  that  the  questions 
set  sometimes  have  been  arrived  at  by  the  Examiner  simply 
reading  some  book  on  the  subjeA.  I  have  met  with  one  or 
more  very  curious  instances  of  this,  but  to  narrate  them 
would  carry  me  too  far  away  from  my  present  subjedt,  and 
therefore  I  will  resume  the  consideration  of  the  ledture 
system. 

A  combination  of  practical  work  and  thought  is  as  neces- 
sary to  obtain  a  knowledge  of  any  of  the  indudtive  sciences 
as  it  is  to  obtain  a  knowledge  of  arithmetic ;  hence  if  any 
system  of  teaching  is  adopted  for  teaching  any  one  of  these 
sciences  in  which  thought  and  work  are  not  combined,  in- 
formation may,  but  knowledge  certainly  cannot,  be  acquired. 
The  leiSture  system  of  teaching  does  not  admit  of  the 
students  combining  work  and  thought;  hence  it  cannot 
educationally  be  regarded  as  a  method  by  which  scientific 
knowledge  can  be  acquired  ;  nor  is  it  rendered  more  efficient 
in  this  respedt  by  compelling  the  student  to  write  down  the 
words  the  ledlurer  utters.  To  render  ledlures  as  efficient  as 
it  is  possible  to  make  them,  the  catechetical  system  must  be 
adopted :  by  this  system  the  attention  of  all  the  students 
remains  unabated  throughout  the  entire  leAure,  and  by 
being  converted  from  passive  into  active  agents  they  take  a 
great  pleasure  in  the  instrudtion  given ;  and  by  being  asked 
and  asking  questions  all  understand,  as  far  as  they  can  with- 
out experimenting  themselves,  the  subjedl  leAured  upon* 
By  adopting  this  method  I  have  found  students  to  be  more 
deeply  interested,  if  possible,  in  organic  than  in  inorganic 
chemistry,  whereas,  by  the  professorial  system  of  leiSturing, 
as  far  as  my  experience  extends,  it  is  the  branch  of  chemistiy 
least  liked.  It  is  greatly  to  be  regretted  that  the  system  of 
teaching  by  leAures  is  the  prevailing  system  for  teaching  the 
InduAive  Sciences,  and  that  it  is  the  system  most  frequently 
employed  for  teaching  beginners ;  much  more  could  be  ac- 
complished during  the  time  the  majority  of  students  can 
devote  to  study  if  a  more  rational  educational  system  were 
adopted. 

In  teaching  evening  classes  in  Chemistry,  some  years  ago, 
I  adopted  a  praftical  system  of  teaching  from  the  first 
lesson  onwards,  which  caused  work  and  thought  to   be 
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combined ;  and  I  consider  that  results  were  obtained  that 
have  never  been  equalled — I  will  even  go  so  far  as  to  say 
approached — in  evening  classes,  even  in  the  very  highest 
scientific  schools,  not  only  in  the  United  Kingdom  but  in 
other  countrieSi  including  Germany.  It  is  necessary,  in 
making  this  claim  on  the  part  of  myself,  not  only  to  state 
the  results  obtained,  but  also  other  particulars  in  connexion 
with  these  evening  classes,  so  that  others  may  be  able  to 
judge  whether  the  claim  I  make  is  substantiated  by  what 
was  accomplished  by  the  students.  And  I  think  the  fadls  I 
shall  state  will  not  be  without  interest  to  many  at  the  present 
time,  when  so  much  is  being  said  about  Scientific  and 
Technical  Education. 

Some  teachers,  I  have  no  doubt,  would  be  able  to  reply 
that  they  have  also  taught  Chemistry  pradlically  from  the 
very  commencement  of  the  course  of  instrudlion  they  gave. 
It  is  therefore  necessary  to  show  wherein  the  difference,  as 
I  think,  exists,  in  an  educational  point  of  view,  between  the 
system  pursued  by  others  and  the  system  I  adopted,  and  in 
doing  so  I  shall  discuss  the  question  as  I  would  any  other 
scientific  problem.  I  think  it  will  be  admitted  that  I  am 
not  far  astray  when  I  state  that  if  an  elementary  praAical 
course  be  given,  it  is  usually  given  on  the  plan  set  forth  in 
Part  I.  of  the  small  work  by  Mr.  Francis  Jones,  entitled 
*'  The  Owens  College  Junior  Course."  This  course  does  not 
di£fer  in  any  essential  particular  from  that  adopted  by  lec- 
turers, with  the  exception  that  the  student  in  the  one  case, 
and  the  ledturer  in  the  other,  performs  the  experiments.  In 
neither  case,  as  I  think,  is  the  course  founded  on  true 
psychological  principles ;  it  is  taught  by  these  systems  as  it 
-might  have  been,  and  was,  taught  when  all  that  was  known 
■  of  the  science  of  Chemistry  consisted  of  little  more  than  a 
number  of  isolated  fadls. 

The  first  and  great  obje<5l  in  teaching  any  subjeft — 
whether  classics,  the  deduftive  or  indudlive  sciences — is  the 
training  of  the  intelleAual  faculties,  in  other  words  increas- 
ing and  strengthening  the  reasoning  powers ;  the  second 
objedl  is  to  furnish  the  mind  with  material  upon  which  to 
reason,  conjoining  knowledge  and  the  power  to  wield  it,  thus 
bringing,  as  it  has  been  stated,  all  Nature  under  one  sway. 
It  will  not  be  denied  that  the  system  of  instrudtion  which  is 
the  most  perfedt  in  training  the  intelledtual  faculties  is  the 
one  which  furnishes  the  mind  in  the  best  manner  with 
material  on  which  to  reason  ;  and  if  the  teaching  is  of  a 
kind  that  does  not  to  any  extent  assist  in  training  and 
strengthening    the    reasoning    powersi    the    information 

Digitized  by  VjOOQIC 


1884.]  On  Technical  EducaUon.  89 

conveyed  will  not  be  made  a  part  of  the  learner's  own  intel- 
ligence ;  he  cannot  therefore  reason  upon  it,  and  therefore 
he  will  not  be  able  to  apply  it. 

Chemistry  is  more  difficult  to  teach,  from  an  educational 
point  of  view,  than  any  of  the  other  indudlive  sciences ;  it 
consists  of  such  a  multitude  of  faAs  without  apparently 
much  connection,  and  to  fill  the  mind  of  the  learner  with 
any  amount  of  these  disconnected  faCts,  which  is  the  sort  of 
teaching  most  usually  adopted,  is  not  the  teaching  best 
adapted  for  increasing  and  strengthening  the  reasoning 
powers,  and,  further,  it  does  not  furnish  the  mind  with  the 
scientific  material  in  the  best  form  on  which  to  reason. 
Yet,  from  a  wide  and  varied  experience,  I  have  found  it  is 
capable  of  being  taught  by  a  system  which  renders  it  a  most 
efficient  agent  for  training  the  intellect  and  storing  the  mind 
with  material  of  the  greatest  interest  for  it  to  reason  upon, 
and  usefully  to  apply. 

Instead  of  commencing  the  teaching  of  the  science  by 
showing  that  two  elements,  A  and  B,  can  combine  together, 
and  so  going  on  through  a  -series  of  combinations  of  the 
dififerent  elements,  which  is  the  plan  usually  followed,  the 
students  are  taught  by  my  system,  once  for  all,  by  means  of 
a  few  experiments,  that  all  the  elements  are  capable  of 
uniting  with  one  another ;  and  they  at  the  same  time  learn, 
by  the  aid  of  these  experiments,  that  the  conditions  necessary 
to  bring  about  their  union  vary,  and  also  the  phenomena 
which  attend  their  combinations.  This  is  a  generalisation 
that  I  have  found  all,  from  12  years  old  upwards,  are  capable 
of  grasping,  whereas  the  majority  of  students  are  bewildered 
when  they  are  taken  through  the  maze  of  combinations 
given  in  the  course  usually  followed.  By  a  similar  general- 
isation they  are  made  acquainted  with  the  combination  of 
compound  bodies.  The  conditions  which  favour  the  decom- 
position of  compound  substances  were  next  studied.  The 
experiments  in  this  part  of  the  course  were  performed  by 
each  individual  learner,  each  of  them  being  separately  super^ 
intended  and  instructed.  They  were  taught  at  the  same  time 
the  language  of  the  science,  as  a  language,  by  means  of 
exercises ;  they  thus  obtained  a  complete  mastery  over  it. 
By  no  other  system  is  the  student  taught  the  language  as  a 
language,  and  without  a  knowledge  of  it  he  is  without  the 
instrument  and  nutriment  of  thought,  and  from  ignorance 
of  it  the  atmosphere  in  which  chemical  thought  lives  is 
wanting. 

I  have  dwelt  upon  the  teaching  of  the  elementary  portion 
of  the  Science  at  greater  length  than  I  shall  the  more 
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advanced  portions,  because  I  believe  it  is  the  portion  of  the 
Science  which  is  the  worst  taught  at  the  present  time,  yet 
it  forms  the  foundation  on  which  the  further  cultivation  of 
the  Science  must  rest,  and  therefore  the  system  which  most 
conforms  to  the  laws  of  mental  evolution  ought  to  be  the 
one  followed,  both  for  the  purpose  of  rendering  the  Science 
as  efficient  an  agent  as  possible  in  training  the  intelle<5lual 
faculties,  and  for  the  purpose  of  promoting  the  more  suc- 
cessful cultivation  of  it. 

Qualitative  analysis  was  the  next  branch  of  PraAical 
Chemistry  taught ;  in  the  previous  course  they  had  been 
made  praAically  acquainted  with  the  principles  on  which 
separation  of  substances  from  one  another  rests;  quantita- 
tive analysis  next  followed,  and  finally  chemical  research. 
The  Institution  in  which  this  instrudlion  was  given  was  a 
Government  one,  under  the  Department  of  Science  and 
Art,  called  at  that  time  the  Museum  of  Irish  Industry. 

The  amount  of  metal  in  most  of  the  specimens  of  the 
ores  of  copper,  iron,  lead,  and  silver,  and  the  assay  of  all 
the  samples  of  coal  employed  in  the  manufacture  of  gas, 
and  the  estimation  of  the  tannin  in  the  different  tanning 
materials,  exhibited  in  the  public  museum  attached  to  the 
Institution,  were  estimated  by  these  evening  students ;  the 
rest  of  the  specimens  were  analysed  by  my  day  students. 
The  researches  carried  out  by  a  number  of  the  evening 
students  was  published  in  various  journals ;  I  send  a  copy 
of  one,  "  On  the  Comparative  Value  of  the  different  Feeding 
Substances  for  Horses,"  to  the  Editor  of  this  Journal,  and 
I  think  he  will  admit  it  is  as  complete  as  it  would  have 
been  if  it  had  issued  from  the  Laboratory  of  Sir  J.  B. 
Lawes  and  Dr.  Gilbert.  Sir  Lyon  Playfair,  M.P.,  visited 
the  Institution  officially  just  as  he  was  on  the  eve  of  termi- 
nating his  conne(5tion  with  the  Department.  I  asked  him 
to  visit  my  Evening  Classes;  he  did  so,  and  he  stated 
openly  to  the  students  that  he  knew  of  no  instruftion  of 
like  excellence  given  in  any  other  institution,  and  they  were 
fortunate  in  having  such  a  teacher. 

I  will  mention  two  more  fadls,  and  will  then  pass  on  to 
other  matters  of  interest.  A  young  man  in  the  Excise  pre- 
sented himself  one  evening,  and  told  me  he  wanted  to  get 
into  the  Excise  Laboratory  in  London,  but  he  had  been 
rejefted  in  Chemistry  at  the  Entrance  Examination;  he 
had  one  more  chance,  and  wanted  to  be  prepared.  I  told 
him  I  prepared  no  one  to  pass  examinations ;  if  I  had  I 
could  have  filled  my  department  three  or  four  times  over ;  I 
taught,  I  said,  the  Science,  and  I  left  the  taught  to  apply 
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it :  he  remained,  and  8ome  six  months  after  he  competed 
again,  and  obtained  the  first  place  in  Chemistry.  Some 
little  time  after  he  had  been  in  the  Excise  Laboratory,  he, 
along  with  the  other  students,  was  examined  by  Dr. 
Hofmann  ;  they  had  a  written,  a  pradlical,  and  a  viva  voce 
examination :  my  old  student  got  full  number  of  marks  in 
each.  Dr.  Hofmann  inquired  of  him  who  first  taught  him 
Chemistry ;  Dr.  Hofmann  wrote  to  the  Excise  authorities 
and  stated  he  had  never  met  with  a  like  case,  and  recom- 
mended them  to  grant  him  a  special  prize. 

The  last  case  I  will  narrate  is  a  proof  of  the  benefits  the 
country  might  derive  from  the  researches  of  evening  stu- 
dents ;  the  estimation  of  the  tannin  in  the  different  tanning 
materials  attradled  the  attention  of  English  tanners,  and 
some  time  after  they  formed  a  Society  for  the  purpose  of 
ascertaining  the  best  tanning  materials  and  the  best  prac- 
tical method  for  estimating  the  tannin  :  one  of  the  members 
wrote  to  me — ^we  were  strangers  personally — ^asking  me  if  I 
would  let  some  of  my  students  carry  out  the  research,  and 
they  would  give  them  3^30.  I  was  pleased,  because  it 
showed  that  strangers  had  confidence  in  the  work  of  my 
students.  I  consented,  but  was  unable  to  have  it  carried 
out,  as  a  bitter  persecution  by  permanent  ofiicials  was 
commenced  against  me  at  that  time ;  this  was  after  Sir 
Lyon  Playfair  had'left  the  Department. 

I  will  now  come  to  the  class  of  students  who  attended 
these  classes,  and  the  cost.  The  students  were  of  all 
classes  and  of  all  ages :  there  were  dodlors  of  medicine  in 
pradlice,  medical  students,  pharmaceutists,  owners  and 
managers  of  chemical  faftories,  young  men  in  smelting 
works  and  gas  works,  photographers,  soap,  manure,  and 
soda-water  manufafturers ;  and  several  of  the  younger 
students  were  able,  from  the  instruftion  they  received,  to 
afterwards  start  chemical  works  of  one  kind  or  another. 
Many  of  them  used  to  come  from  distant  parts  of  the  country. 
I  found  both  day  and  evening  students  all  apparatus  and 
chemicals ;  and  although  I  had  large  classes,  both  day  and 
evening,  I  was  able  to  accomplish  this  for  £125  the  year, 
including  all  the  necessary  expensive  apparatus. 

I  believed  I  was  accomplishing  a  good  work,  for  it  is  the 
kind  of  education  that  is  most  required  in  Ireland.  I 
therefore  spared  neither  labour  nor  time;  I  was  in  the 
Laboratory  from  10  a.m.  till  10  p.m.,  with  only  an  hour  and 
a  half  interval,  and  then  from  10  p.m.  till  3  a.m.  I  was 
busy  at  work  preparing  lessons ;  it  was  during  those  late 
hours  that  my  **  Second  Step  '*  was  written.  ^         , 
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Yet  it  was  when  when  this  beneficial  work  was  being  more 
and  more  appreciated,  the  Science  and  Art  Department  de- 
termined to  break  up  the  Institution,  and  have,  in  place  of 
this  advanced  technical  instruAion,  a  few  popular  science 
ledlures  delivered  in  another  place.  Gentlemen  who  had 
been  students  with  me  united  with  another  gentleman  to 
defeat  this ;  a  Parliamentary  inquiry  took  place,  and  the  late 
Sir  H.  Cole  and  Col.  Donnelly  were  defeated,  and  the 
Institution  was  saved  and  re-christened.  It  is  now  called 
the  Royal  College  of  Science.  For  this  I  was  never  for- 
given, at  least  by  one  party. 

I  have  narrated  these  fadts,  and  I  shall  when  I  come  to 
show  the  necessity  for  a  Minister  of  Education  relate  a  few 
more,  in  order  to  give  the  public  some  real  information 
about  one  of  the  most  extravagant  Government  Depart- 
ments of  the  day,  which  unless  it  is  thoroughly  reformed  will 
strangle  real  scientific  education  in  the  future,  as  it  has 
done  in  the  past. 

I  must  leave  the  description  of  my  scheme  for  the  next 
article. 


VI.    ON    ANIMAL    CHLOROPHYLL. 


'HETHER  chlorophyll  is  an  exclusively  vegetable 
produdl,  or  whether  it  is  also  elaborated  by  cer- 
tain members  of  the  animal  world,  is  a  question 
.which  has  been  not  unfrequently  discussed  of  late  years 
without  any  decisive  result.  Recently,  however,  a  series 
of  researches  on  the  chlorophyll  of  the  lower  animal  forms 
has  profoundly  shaken  the  faith  in  a  genuine  animal 
chlorophyll.  Morphological,  physiological,  and  chemico- 
physical  observations  have  shown,  or  seemed  to  show,  that 
the  chlorophyll-granules  found  in  rhizopods,  sponges, 
polypes,  and  ciliata  are  merely  distinft  vegetable  indivi- 
duals. Algae,  which  inhabit  the  animals  in  question  in  a 
semi-parasitical  manner,  just  as  do  Algae  and  Fungi  in 
lichens. 
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It  need  scarcely  be  said  that,  if  such  is  universally  and 
exclusively  the  nature  of  the  chlorophyll  observed  within 
the  bodies  of  animals,  it  is  the  great  and  certain  feature  by 
which  animals  and  plants  are  distinguished  from  each 
other.  This  generalisation,  cannot,  however,  as  yet  claim 
our  acceptance,  since  Herr  T.  W.  Engelmann  ("  Pfltiger's 
Archiv.  fQr  Physiologic  ")  has  published  certain  observations 
which,  to  say  the  least,  must  render  the  above-mentioned 
assumption  very  questionable. 

Some  years  ago  Engelmann  met  with  Vorticellae  whose 
tissues  did  not  contain  distindt  granules  of  chlorophyll,  but 
displayed  a  diffused  homogeneous  green  colour  as  if  from 
imbibed  chlorophyll.  As  at  that  time  the  occurrence  of 
animal  chloropfiyll  was  not  questioned,  he  paid  no  further 
attention  to  these  animalcules.  Now,  since  the  closer 
investigation  of  this  colouring-matter  has  become  of  capital 
importance,  he  returned  to  the  subjeft.  He  met  with  the 
necessary  specimens  only  after  long  search,  and  in  small 
numbers.  He  found  upon  Vaucheria^  both  living  and  dead, 
along  with  numerous  colourless  specimens  of  Vorticella 
campanula  and  F.  nebulifera,  a  few  Vorticellae  of  a  diffused 
green  colour.  In  addition  to  their  colour,  these  were  dis- 
tinguishable by  the  closer  and  more  delicate  annulation  of 
their  bodies,  and  by  a  greater  transparence  of  their  endo- 
plasm.  The  green  colouration  was  stridlly  limited  to  the 
e<5loplasm.  In  recent  specimens  the  colour  was  quite  homo- 
geneous. It  was  deepest  in  the  so-called  cuticle,  and  was 
wanting  on  the  surface  of  the  peristomal  disc.  The  entire 
endoplasm  and  the  long  nucleus  seemed  to  contain  not  a 
trace  of  chlorophyll.  In  different  specimens,  however,  both 
the  intensity  and  the  distribution  of  the  colour  were  found 
to  vary. 

The  important  question  whether  living  chlorophyll — or 
at  any  rate  a  genuine,  assimilating  chlorophyll — was  present 
was  investigated  by  Engelmann  by  means  of  the  so-called 
Badteria-method.  He  added  a  small  quantity  of  a  liquid 
containing  bafteria  to  a  drop  which  contained  a  bright  green 
Vorticella  attached  to  a  dead  branch  of  Vaucheria.  The 
latter  was  free  from  chlorophyll.  The  preparation  was 
placed  in  the  ''dark  box"  of  the  microscope,  and  the 
Vorticella^  by  means  of  a  suitable  arrangement,  was 
illuminated  by  a  spedtrum.  After  about  a  quarter  of  an 
hour  a  distindl  accumulation  of  movable  badteria  was  seen 
round  the  Vorticella^  whilst  previously  none  or  but  few  had 
been  seen. 
Without  doubt  these  Vorticellae  possess  the  property,  by 
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means  of  the  diffused  green  colouring-matter  of  their  e£lo- 
plasm,  of  evolving  oxygen  under  the  stimulus  of  light. 
Thus  we  have  here  the  first  undoubted  animals  which  assi- 
milate by  means  of  a  chlorophyll  forming  part  and  parcel 
of  their  own  living  struAure,  and  not  by  the  mediation  of 
vegetable  guests. 

The  fadl  that  the  badlerial  readlion,  as  regards  its  slight 
intensity,  may  be  compared  with  that  of  Infusoria,  which 
harbour  living  chlorophyll  granules  to  some  extent,  is  ex- 
plained by  Engelmann  by  the  consideration  that  the  assimi- 
lating colouring-matter  was  present  only  in  very  small 
quantity.  Further,  the  Vorticellae  themselves  consume 
much  of  the  oxygen  liberated,  so  that  they  can  throw  off 
but  little  externally.  The  Vorticellae,  indeed,  as  the  author 
has  proved  by  a  series  of  observations,  have  a  great  need  of 
oxygen, — a  fa<5l  which  agrees  well  with  the  supposition  that 
they  can  prepare  a  supply  for  themselves. 

Herr  Engelmann  has  instituted  further  experiments  in 
order  to  decide  whether  the  colouring-matter  of  these  animal- 
cules is  identical  with  the  chlorophyll  of  plants,  or  whether 
it  is  a  peculiar  and  merely  analogous  chromophyll.  To  this 
end  the  assimilative  energj'  in  the  various  colours  of  the 
spedtrum  was  tested  by  means  of  the  "  Badleria-method." 
Its  behaviour  was  found  similar  to  that  of  the  green  colour 
of  plants.  The  colouring-matter  was  next  obtained  in  the 
form  of  globules,  and  examined  with  the  spedlroscope. 
There  was  found  a  well-marked  absorption-band  in  the  red, 
between  B  and  C,  and  an  absorption  at  the  extremity  begin- 
ning with  F.  These  peculiarities  testify  for  the  identity  of 
the  colour  of  the  Vorticellae  with  vegetable  chlorophyll. 
Finally  a  series  of  chemical  readlions  were  applied,  espe- 
cially that  of  concentrated  sulphuric  acid.  The  results  still 
confirmed  the  identity  of  the  two  colouring-matters. 

It  is  to  be  regretted  that  the  scarcity  of  green  Vorticellae 
put  for  the  present  an  end  to  these  researches.  In  the 
meantime  the  fadls  ascertained  sufiice  to  put  an  end  to  the 
doftrine  of  the  exclusively  vegetable  nature  of  chlorophyll. 
Even  if  it  could  be  proved  that  the  pigment  of  these  Vorti- 
cellae was  ultimately  derived  from  a  vegetable  source  the 
fundamental  principle  would  remain  unaffedled.  For  the 
principle  is  that  there  are  animals  which  by  means  of  a 
pigment  combined  with  their  own  living  plasma,  and  not  to 
be  distinguished  from  the  chlorophyll  of  plants,  are  able  to 
assimilate  under  the  stimulus  of  light  exa<5tly  as  do  green 
vegetables. 

It  is  not  probable  that  the  green  Vortkella  is  the  only 
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animal  which  assimilates  by  means  of  its  own  chlorophyll. 
Years  ago  the  author  believes  that  he  has  met  with  speci- 
mens of  Cothumia  crysiallina  of  a  diffused  green  colour.  It 
may  also  be  asked  whether  the  blue,  brown,  violet,  and 
other  pigments  found  in  a  diffused  state  in  the  ectoplasm  of 
various  Infusoria  are  not  genuine  chromophylls,  comparable 
with  the  xanthophyll,  cyanophyll,  rhodophyll,  &c.,  of  the 
Algae  ?  Here  is  a  wide  field  for  research,  and  especially  for 
the  application  of  the  Bafteria-method. 

Is  it  not  possible  that  in  certain  cases  portions  of  animal 
plasma  may  have  become  differentiated  "  pseudo-Algae," — 
chromophyll-granules  ?  Is  it  not  judicious  toi)ause  before 
pronouncing  every  coloured  corpuscle,  occurring  in  an  ani- 
mal, resembling  a  small  Alga  and  evolving  oxygen  in  the 
light,  to  be  a  guest  or  inmate  of  vegetable  origin  ? 
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ANALYSES    OP     BOOKS. 


The  Agnostic  Annual^  1884.    New  and  Revised  Edition.    Lon- 
don :  H.  Cattell  and  Co. 

This  pamphlet,  both  in  itself  and  in  the  circumstances  conne(5led 
with  its  appearance,  is  a  phenomenon  worth  the  heedful  notice 
Qf  all  readers.  Its  editor  seems  to  have  drawn  up  three  questions 
and  sent  them  round  to  a  number  of  <<  distinguished  scientists 
and  honoured  thinkers."  The  questions  put  to  these  represent- 
ative men  are: — "  (i)  Whether,  in  your  opinion.  Agnosticism  is 
in  accord  with  modern  science  ?  (2)  What  is  its  special  relation 
to  popular  theology  ?  And  (3)  Whether  you  believe  it  is  destined 
to  supplant  religious  supernaturalism  ?" 

As  far  as  we  can  glean  from  the  text,  certain  of  the  parties 
thus  interrogated — ^whoever  they  may  have  been — did  not  respond 
at  all.  Others  seem  to  have  answered,  indeed,  but  requested  the 
editor  to  **  regard  their  communications  as  private."  A  third 
body  in  their  replies  made  no  such  proviso,  and  their  opinions 
have  accordingly  been  published  in  the  form  of  a  symposium. 
The  names  of  these  gentlomen  are  Prof.  T.  Huxley,  Pres.  R.S., 
Mr.  P.  A.  Taylor,  M.P.,  Prof.  F.  W.  Newman,  Prof.  Ernst 
Haeckel  (of  Jena),  and  Mr.  J.  Beal.  In  addition  we  find  the 
opinions  of  "  G.  M.  McC,"  of  W.  Stewart  Ross,  Charles  Watts, 
«« Ignotus,"  W.  B.  McTaggart,  W.  Sadler,  and  "  Julian,*'— all 
recognised  as  advocates  and  champions  of  what  is  commonly 
known  as  Free-Thought. 

Foremost  stands  the  reply  of  Prof.  Huxley.  The  President  of 
the  Royal  Society  here  informs  the  world  that  he,  some  twenty 
years  ago,  invented  the  word  '*  Agnostic," — an  instance,  we  may 
add,  of  his  well-known  propensity  for  the  coinage  of  names.  It 
was,  he  further  tells  us,  '*  to  denote  people  who,  like  myself, 
confess  themselves  to  be  hopelessly  ignorant  concerning  a  variety 
of  matters  about  which  metaphysicians  and  theologians,  both 
orthodox  and  heterodox,  dogmatise  with  the  utmost  confidence." 
He  further  tells  us  that  *'  Agnosticism  is  honoured  by  especial 
obloquy  on  the  part  of  the  orthodox."  He  adds  that  he  has  <<  a 
sort  of  patent-right "  in  *'  Agnostic,"  and  that  it  is  his  '*  trade- 
mark." Having  thus  asserted  his  claim  to  say  what  Agnosticism 
is  and  is  not,  he  goes  on  to  answer  the  three  questions. 
**  Agnosticism,"  he  rules,  *'  is  of  the  essence  of  Science,  whether 
ancient  or  modern.    It  simply  means  that  a  man  shall  not  say 
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he  knows  or  believes  that  which  he  has  no  scientific  grounds  for 
professing  to  know  or  believe/' 

It  might  here,  perhaps,  be  asked  by  a  doubter  what  is  the 
exadl  meaning  which  the  learned  Professor  attaches  to  the  words 
"  scientific  grounds  "  ?  We  have  heard  of  eminent  savants  being 
compelled  to  retracft  their  assertions,  thus  proving  that  their 
grounds  for  "  professing  to  know  "  were  not  truly  "  scientific.** 

Turn  we  to  the  second  question  and  reply : — "  Consequently 
Agnosticism  puts  aside  not  only  the  greater  part  of  popular  the- 
ology, but  also  the  greater  part  of  popular  anti-theology. 

We  venture  here  to  submit  that  this  second  question  is  scarcely 
needful.  If  we  are  not,  except  on  wh^t  are  commonly  called 
"  scientific  grounds,"  to  say  that  we  know  or  believe  anything, 
not  merely  "  the  greater  part  of  popular  theology  and  anti- 
theology,"  but  much  more  will  have  to  be  given  up  as  devoid  of  a 
sound  basis. 

Thirdly,  and  lastly.  Prof.  Huxley  has  "  no  doubt  that  scientific 
criticism  will  prove  destrucftive  to  the  forms  of  super-naturalism 
which  enter  into  the  constitution  of  existing  religions."  He 
adds,  however,  as  a  saving  clause,  "  There  may  be  things,  not 
only  in  the  heavens  and  earth,  but  beyond  the  intelligible  uni- 
verse, which  'are  not  dreamt  of  in  our  philosophy.'  .... 
Agnosticism  simply  says  that  we  know  nothing  of  what  may  be 
beyond  phenomena.*'  Might  it  not  have  been  judicious  here  to 
add  that  we  do  not  know  phenomena  save  as  changes  in  our 
own  consciousness  ? 

Such,  then,  are  Prof.  Huxley's  opinions  on  Agnosticism,  ex- 
pressed with  his  usual  force  and  clearness.  As  such  they  were 
printed  and  put  forth  to  the  world  in  the  first  edition  of  the 
"  Agnostic  Annual,"  wherein  Prof.  Huxley's  name  ranked  fore- 
most among  the  contributors.  The  first  impression  was  quickly 
sold  out,  and  the  publishers  of  the  **  Annual "  found  it  desirable 
to  issue  another  edition.  Accordingly  Mr.  C.  A.  Watts  wrote  to 
Prof.  Huxley,  under  date  November  i6th,  asking  if  he  wished  to 
"  make  any  corre(5lion  in  or  addition  to  "  his  communication  ? 
Probably  to  his  surprse  he  received  the  following  reply : — 

"  Sir, — I  shall  be  obliged  if  you  will  inform  me  by  what 
authority  you  have  printed  and  published  a  private  letter  which 
I  addressed  to  you,  and  have  announced  my  name  as  one  of  the 
contributors  to  a  publication  of  which  I  never  so  much  as  heard 
until  I  received  a  copy  from  you.  My  answer  to  your  letter  of 
the  i6th  inst.  will  depend  upon  your  reply  to  these  two  questions. 
— Truly  your  obedient  servant, 

"  T.  H.  Huxley. 
.  "  C.  A.  Watts,  Esq." 

We  must  first  call  the  attention  of  the  reader  to  the  words 
which  we  have  italicised,  and  then  refer  him  to  the  original  letter 
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of  Mr.  C.  A.  Watts  (of  September  13th),  in  answer  to  which 
Prof.  Huxley  wrote  his  "  communication."  Mr.  Watts  wrote — 
"  I  have  undertaken  to  see  through  the  press  a  publication  enti- 
tled the  **  Agnostic  Annual,"  &c.  As  Prof.  Huxley  answered 
this  letter,  his  assertion  that  he  "  never  so  much  as  heard  of " 
the  Annual  becomes  difficult  to  understand. 

Secondly,  as  Prof.  Huxley's  communication  was  solicited  with 
special  reference  to  a  work  in  course  of  preparation,  the  inference 
lay  near  at  hand  that  it  was  intended  for  publication.  Yet  he 
did  not  take  the  very  .obvious  course  of  marking  his  letter 
**  private,"  though  in  the  second  communication  of  Nov.  18th 
he  speaks  of  it  as  such. 

Thirdly,  it  appears  that  though  Prof.  Huxley  had  received  an 
advance  copy  of  the  Annual  he  allowed  nearly  three  weeks  to 
pass  over  without  protesting  against  the  publication  of  his 
*'  private  "  letter,  and  the  announcement  of  his  name  as  a  con- 
tributor. This  also  is  not  easy  to  understand.  A  man  who 
conceives  himself  aggrieved  generally  complains  at  once. 

The  correspondence  proceeded  until  November  26thy  wlhen 
Prof.  Huxley  wrote  to  Mr.  Watts  as  follows : — "  My  private  (sic) 
letter,  which  you  have  published  as  a  *  contribution '  in  your 
*  Annual,*  does  not  contain  an3^hing  of  importance  which  may 
not  be  found  in  my  published  writings,  so  that  the  question  as  to 
the  withholding  of  the  publication  of  my  views  does  not  arise. 
Nor  has  your  adl  caused  me  any  further  annoyance  than  that 
which  every  man  feels  when  he  is  treated  dishonourably." 

Here  the  public  will  do  well  to  note  that  Prof.  Huxley  does 
not  in  any  way  repudiate  his  answer  to  the  three  questions.  On 
the  contrary,  he  re-indorses  it  by  proclaiming  it  substantially 
identical  with  what  may  **  be  found  in  his  published  writings." 
If  so,  why  his  anger  ?  But  the  fadl  remains  that  what  might  be 
found  scattered,  and  to  some  degree  merely  implied,  in  his  worksj 
is  in  his  ^'  communication  "  openly  and  clearly  expressed  and 
brought  to  a  focus.  As  such  it  will  fall  into  the  hands  of  many 
who  have  never  read  his  works,  and  of  many  more  who  may 
have  dipped  into  them  without  getting  a  complete  acquaintance 
with  their  teachings.  As  such  it  has  not  escaped  the  notice  of 
the  public  press.  As  such,  too,  certain  questions  will  be 
raised  which  might  otherwise  have  been  allowed  to  sleep. 
We  only  hope  that  we  are  not  doomed,  in  consequence,  to  a 
second  cataclysm,  such  as  that  brought  on  by  the  <<  Belfast 
Address." 

Whether  Prof.  Huxley  comes  out  of  this  contest  as  unscathed 
as  we  might  wish  a  President  of  the  Royal  Society  to  do  is  a 
question  which  we  may  safely  leave  to  our  readers  The  effedls 
of  his  last  letter  were  not,  however,  what  he  perhaps  expedled. 
The  publishers  of  the  Annual — who,  in  deference  to  his  position 
and  merits,  had  previously  determined,  at  a  considerable  sacri- 
fice, not  to  issue  the  proje<!led  second  edition — now  resolved  to 
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reprint  the  work  at  once,  with  the  whole  of  the  correspondence 
and  with  notes. 

Mr.  Stewart  Ross  combats  the  impression  that  '<  Agnostic  "  is 
a  name  adopted  by  certain  <'  advanced  thinkers  that  they  may 
evade  the  popular  odium  of  Atheist."  He  asks  "  Am  I  Theist! 
or  Atheist  ?  Define  Theos^  and  I  will  tell  you.  The  subjedl  could 
now  only  be  discussed  in  a  tap-room.'* 

Mr.  P.  A.  Taylor,  the  tutelary  genius,  if  we  remember  rightly, 
of  the  Anti-Vaccinationists,  replies  to  the  two  former  questions 
very  much  in  the  same  manner  as  does  Prof.  Huxley.  To  the 
third  he  answers,  ''  Agnosticism  being,  as  I  take  it,  purely  nega« 
tive,  I  do  not  see  how  it  can  supplant  anything." 

Prof.  P.  W.  Newman,  who  declares  himself  not  an  Agnostic, 
but  one  who  ''  believes  that  something  can  be  known,  and  is  im- 
portant to  be  known,  concerning  God,"  says,  as  touching  the 
first  query,  <<  If  by  Modern  Science  is  meant  Materialistic 
Science,"  he  cannot  imagine  that  any  discord  between  its  re- 
searches and  Agnosticism  could  be  possible.  On  the  contrary, 
to  Christian  Theology  it  is  a  flat  contradidlion.  That  it  will 
supplant  Super-naturalism  he  considers  doubtful.  He  points  to 
the  interest  taken  in  *'  the  ever-changing  form  of  Spiritualism," 
and  reminds  us  that  in  Ancient  Greece  and  Rome  a  belief  in 
astrology  and  necromancy  increased  as  fast  as  disbelief  in  the 
popular  religion." 

Prof.  Haeckel  thinks  that  his  Monism  **  agrees  in  all  essential 
points  with  that  philosophy  of  Nature  which  in  England  is  re- 
presented by  Agnosticism."  He  does  not  venture  to  decide  the 
question  how  far  Agnosticism  is  in  a  condition  to  influence  the 
popular  theology  of  the  masses. 

Mr.  James  Beal  considers  that  the  chances  in  favour  of  the 
acceptance  of  Agnosticism  by  the  majority  are  for  the  moment 
small.  He  refers,  in  confirmation  of  his  view,  to  ''  the  revival 
and  comparatively  rapid  spread  of  Theosophy." 

*^  Julian  "  holds  that  Agnosticism  is  **  quite  as  dangerous  and 
full  of  mischief  as  theological  faith." 

May  it  not  be  said  that  the  '*  Church  Agnostic,"  as  the  Presi-~ 
dent  of  the  Royal  Society  terms  it,  carries  in  its  bosom  the 
germs  of  not  a  few  divergent  sedls  ? 

A  question  strikes  us  as  regards  the  Introdudlion.  We  read 
there  of  ''  every  liberal  system,"  and  of  **  uniting  all  liberal 
thinkers."  Would  not  a  definition,  or  at  least  explanation,  of 
the  term  "  liberal  "  be  useful  ? 
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Solar  Physics,  an  Almafiack  of  the  Christian  Era,    By  A.  H, 
SwiNTON.     London  :  W.  H.  Allen  and  Co. 

Have  the  sun-spots  a  definitely  recurrent  period  of  increase  and 
decrease, — a  maximum  alternating  with  a  minimum  ?  So  say 
astronomers  not  a  few  who  have  made  it  their  especial  business 
to  watch  for  years  the  aspedl  of  the  sun.  They  maintain,  fur- 
ther,  that  this  alternate  waxing  and  waning  of  disturbance  in 
the  solar  photosphere  occurs  in  a  cycle  of  from  ten  to  twelve 
years.  Thus,  in  a  table  in  the  book  before  us,  we  find  the  years 
i860, 1870,  and  1882  laid  down  as  those  when  sun-spots  were 
most  numerous.  At  the  intermediate  dates,  1867  the  spots  were 
fewest.  Here,  then,  there  can  be  no  scope  for  argument.  Nothing 
but  prolonged  observation  can  show  whether  the  spots  have  a 
period,  and,  if  so,  of  how  many  years  does  it  consist  ? 

We  come  now  to  the  second  question  :  admitting  the  cyclical  . 
character  of  the  sun-spots,  and  ascribing  to  them — provisionally 
at  least—a  period  of  from  ten  to  twelve  years,  we  ask  can  a  cor- 
responding cycle  be  traced  in  any  terrestrial  phenomena  ?  Many 
observers  here  reply  in  the  affirmative.  They  trace  a  periodicity 
in  the  occurrence  of  earthquakes,  tempests,  floods,  severe  frosts, 
heat-waves,  &c.  Not  less  is  the  organic  world  said  to  be  simi- 
larly affe(5led ;  inroads  of  destru(5tive  inse(5ls,  pestilence,  cattle- 
plague,  diseases  in  crops,  commercial  depressions,  wars,  nay 
even  social  and  moral  phenomena,  such  as  outbursts  of  fanati- 
cism, "  revivals,"  political  "  reforms,"  and  the  like, — all,  it  is 
asserted,  display  the  same  periodicity.  From  an  a  priori  point 
of  view  there  is  here  nothing  to  be  sneered  at.  To  pronounce 
it  impossible  for  one  series  of  phenomena  to  be  causally  con- 
ne(5led  with  another  is  extremely  rash,  until  close  observation 
has  proved  the  contrary.  But  we  cannot  detedl  a  cyclical  suc- 
cession in  earthquakes,  floods,  and  tempests  without  colledling 
notices  of  their  occurrence.  Hence  we  fail  to  see  anything  ridi- 
culous in  the  author's  habit  of  cutting  out  from  the  morning 
papers,  and  assorting  all  allusions  to  earthquakes,  floods,  gene- 
ral meteorology,  and  corn  statistics.  If  he  perseveres  in  such  a 
course  he  will  obtain  the  fadls  and  their  dates ;  he  will  be  able  to 
find,  e.g.f  whether  such  convulsions  of  Nature  are  more  plenti- 
ful in  years  of  maximum  or  of  minimum  sun-spots,  or  whether 
the  two  classes  of  phenomena  have  any  apparent  connecflion  at 
all.  It  would,  of  course,  be  preferable  if  Mr.  Swinton  had  a 
legion  of  agents  distributed  over  the  globe,  each  duly  equipped 
with  seismometer,  rain-guage,  anemometer,  &c.,  and  at  once 
sending  in  to  some  central  station  the  results  of  his  observa- 
tions. But  in  default  of  such  an  organisation,  which  it  might 
exhaust  the  resources  of  a  nation  to  maintain,  the  next  best 
method  is  to  avail  himself  of  the  public  press. 
The  question  whether  the  subjedl  is  in  itself  worth  examina- 
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tion  can  scarcely  be  raised.  If  the  sun-spots  follow  a  demon- 
strable cycle  with  which  the  above-mentioned  terrestrial 
phenomena  coincide,  the  study  of  solar  physics  assumes  the 
highest  importance.  By  its  means  we  may  foresee  whether  any 
given  year  will  be  marked  by  many  or  by  few  earthquakes  and 
cyclones,  and  we  may  in  some  respecfls  modify  our  condu(5t 
accordingly. 

In  this  sense — as  far  as  prediction  of  the  weather  is  concerned 
— Mr.  Swinton's  tables  are  at  least  an  attempt  at  <<  an  almanac 
of  the  Christian  era."  Even  if,  on  further  inquiry,  the  apparent 
connecflion  between  the  sun-spot  cycle  and  the  earthquake  cycle 
should  not  be  capable  of  demonstration,  the  inquiry  is  not  merely 
legitimate,  but  laudable.  A  negative  result  is  vastly  preferable 
to  uncertainty.  Hence  we  must  pronounce  the  subjecfl  of  Mr. 
Swinton's  studies,  the  method  he  has  embraced,  and  the  purpose 
aimed  at,  all  rational  and  worthy. 

There  are  doubtless  many  cases  where  the  theory  of  sun-spot 
'  cycles  throws  no  definite  light  upon  the  course  of  the  weather. 
More  than  a  cycle  has  passed  over  since  we  have  had  a  really 
genial,  produdlive  season.  The  maximum  and  minimuip  epochs 
have  alike  failed  to  bring  us  relief.  From  some  instances  we 
might  conclude  that  the  years  immediately  following  the  mini- 
mum should  be  the  best.  Thus  1867  was  marked  as  a  minimum. 
It  was  followed  by  1868,  the  hottest  and  driest  summer  of  recent 
times,  with  the  finest  wheat-crop  both  as  to  quantity  and  quality. 
The  two  following  seasons,  1869  and  1870,  though  not  equal  to 
1868,  were  yet  fine  and  bountiful.  In  1870  apples  were  so  plen- 
tiful in  many  parts  of  England  that  they  were  thrown  in  despair 
to  the  pigs.  But  if  we  turn  to  the  next  minimum,  1878,  we  find 
a  different  tale.  Its  successor  was  "  cruel  '79  " — perhaps  the 
most  disastrous  year  for  the  farmer  on  record. 

Perhaps  the  greatest  difficulty  which  has  to  be  overcome,  in 
establishing  weather-  and  harvest-cycles,  lies  in  the  fadt  that 
different  parts  not  only  of  the  same  hemisphere,  but  even  of  the 
same  continent,  may  have  seasons  very  different  in  chara(5ler. 
Thus  during  the  summer  of  1882  cold  and  wet  devastated  Britain, 
France,  Switzerland,  Italy,  and  Germany.  At  the  same  time 
Hungary,  Russia,  and  Turkey  enjoyed  a  warm,  dry  season,  and 
a  bountiful  harvest. 

Hence  it  would  seem  that  a  plurality  of  causes  must  co-operate 
in  determining  the  charac5ler  of  the  weather.  A  further  point  to 
be  considered  is  that  the  harvest  is  little  affe(5led  by  the  total 
rainfall  of  the  year  or  the  annual  mean  temperature.  It  may  be 
said  to  be,  in  England  at  least,  direcSlly  as  the  temperature,  and 
inversely  as  the  rainfall  of  the  summer  months.  Mr.  Swinton 
makes  the  admission  : — ''  It  does  not  therefore  appear  that  we 
must  infer  that  all  the  great  frosts  of  history  recapitulated  by 
Mr.  Walford  as  happening  between  401  and  1874  invariably 
closed  in  the  cold  years.     Perhaps  at  the  sun-spot  periods  we 
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have  southerly  winds  with  open  winters  in  this  island."  No  one 
will  deny  that  the  seeming  caprice  of  the  wind  is  a  powerful 
fadtor  in  the  charadler  of  a  season.  If  the  **  polar  current "  sets 
in  strongly  in  the  first  two  weeks  of  January  we  can  scarcely 
escape  frost  and  snow.  If  the  equatorial  current  maintains  the 
upper  hand  at  this  critical  epoch  we  have  a  mild  winter.  But  by 
some  curious  circumstance,  not  as  yet  understood,  southerly  and 
south-westerly  winds  in  summer  are  not  always  mild.  In  1879 
the  worst  fits  of  summer  cold  were  brought  by  south-westerly 
winds. 

Mr.  Swinton's  researches  on  the  periodicity  observed  in  the 
visits  of  certain  species  of  insedts  have  repeatedly  attra(5led  our 
notice.  In  the  work  before  us  he  foretells,  or  at  least  indicates 
as  probable,  that  in  the  coming  year  the  larger  and  finer 
Sphinges,  such  as  C.  Nerii,  S,  Convolvuli,  &c.,  may  visit  our 
shores  along  with  certain  rare  butterflies,  such  as  F.  Antiopa^ 
Pieris  Daplidice^  Colias  Edusa  and  Hyale,  &c.  It  is  interesting 
to  notice  that  during  the  past  summer  specimens  of  the  two 
latter  in^edls  appeared  on  our  southern  coasts,  possibly  heralding 
a  swarm  to  arrive  in  the  next  season. 

We  should  recommend  Mr.  Swinton  to  concentrate  his  atten- 
tion especially  upon  cyclical  phenomena  in  the  appearance  of 
animal  species.  It  is  an  interesting  fa(5t  that  for  the  last  two 
seasons  herring  and  cod  have  been  exceptionally  scarce  and 
poor  on  the  Norwegian  coasts.  This  winter  herrings  have  ap- 
peared in  great  force  at  the  Lofotens,  and  it  is  hoped  that  the 
cod  will  follow  their  lead. 


Natural  Philosophy  for  General  Readers  and  Young  Persons. 
Translated  and  edited  from  Ganot's  *<  Cours  £16mentaire  de 
Physique,"  by  E.  Atkinson,  Ph.D.,  F.C.S.  Fifth  Edition. 
London  :  Longmans  and  Co. 

This  book  is  sometimes  confounded  with  a  larger  work  by  the 
same  author  and  editor.  The  volume  before  us  is,  however,  not 
a  mere  abridgment  of  Ganot's  "  Elements  de  Physique,"  but  a 
version  of  his  "  Cours  E16mentaire  de  Physique."  It  is  specially 
intended  for  the  general  reader  who,  in  these  days,  cannot  well 
afford  to  remain  devoid  of  an  accurate,  even  though  sketchy, 
knowledge  of  physics.  Its  claims  upon  the  attention  of  the 
student  are  shown  by  the  statement  that  it  may  be  approximately 
taken  to  represent  the  amount  of  knowledge  required  for  the  ma- 
triculation examination  of  the  London  University.  It  is  also 
adapted  for  the  upper  classes  in  schools.  Its  suitability  for  these 
purposes  may  be  fairly  judged  by  the  facfl  that  a  fifth  edition  has 
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been  called  for.  The  editor  has  made  such  additions  as  the 
course  of  scientific  discovery  demands,  but  without  otherwise 
modifying  the  charadter  of  the  work. 

It  may  perhaps  seem  presumptuous  to  criticise  any  statement 
in  a  work  of  such  general  accuracy,  and  so  justly  approved  of  by 
teachers  of  physics.  The  following  passage  strikes  us,  however, 
as  being  open  to  exception  :  — "  The  adlion  of  a  noise  (as  contra- 
distinguished from  sound)  upon  the  ear  has  been  compared  to 
that  of  a  flickering  light  upon  the  eye ;  both  are  painful,  in  con- 
sequence of  the  sudden  and  abrupt  changes  which  they  produce 
in  their  respedlive  nerves."  Now  it  seems  to  us  that  musical 
sounds  are  more  distressing  to  a  person  who  has  any  engage- 
ment other  than  listening  to  them  than  are  most  noises.  We 
speedily  get  accustomed  to  the  roll  of  street-traffic,  to  the  rushing 
of  a  river,  or  the  sough  of  the  wind  in  the  trees ;  but  who  can 
get  inured  to  the  tolling  of  church-bells,  or  to  the  strains  of  a 
piano  or  an  American  organ  in  the  next  house  ? 

It  may  perhaps  be  asked  why  Dr.  Atkinson  retains  the  term 
**  Natural  Philosophy,"  in  place  of  its  more  precise  modern 
equivalent  Physics  ? 


How  to  Arrest  Infectious  Diseases.    By  Edgar  Barnes,  M.D« 
London  :  }.  and  A.  Churchill. 

It  is  in  these  days  permissible  to  seek  for  the  redu(5tion — and,  if 
possible,  for  the  extin<5lion — of  some  diseases,  whilst  others 
appear  to  be  like  water  companies,  <'  vested  interests  "  sacred  in 
the  eyes  of  John  Bull,  and  not  to  be  restridled  or  interfered  with. 
Fevers,  smallpox,  cholera,  &c.,  have  monopolised  the  title  ''  pre- 
ventible  diseases,"  and  the  attention  of  sanitary  reformers. 

From  this  somewhat  limited  point  of  view  the  little  book 
before  us  is  a  clear,  intelligible  compilation.  It  aims  at  serving 
the  general  practitioner  as  reminder  of  ''  minute  details,  familiar 
enough  but  apt  to  evade  the  memory  just  when  they  are  wanted." 
As  such  the  work  is  of  considerable  value  ;  but  it  is  also  intended 
to  be  placed  in  the  hands  of  any  intelligent  non-medical  man  as 
a  guide  to  him  in  protecfling  his  family  from  the  ravages  of  these 
diseases.  It  is  undeniably  well  calculated  to  serve  both  these 
purposes. 

The  author  opens  his  subjecfl  by  explaining  the  terms  infection 
and  disinfection.  On  the  exadl  nature  of  infe<5lion  he  does  not 
find  it  necessary  to  speculate,  and  uses  the  expression  **  disease- 
germs  "  merely  in  a  provisional  sense,  without  pledging  himself 
to  any  theory  as  to  their  constitution.  He  describes  the  ordinary 
invisible  dust  suspended  in  the  air,  and  enumerates  its  consti- 
tuents as  a(5tually  determined  by  microscopic  and  micrd- chemical 
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research,  italicising  those  calculated  to  be  the  causes,  or  at  least 
the  bearers  of  disease. 

In  the  second  chapter  we  find  an  account  of  the  precautions 
to  be  taken  during  the  progress  of  infecSlious  disease.  In 
boarding-schools  he  recommends,  on  the  attack  of  fever,  &c.,  not 
an  immediate  breaking  up,  and  the  consequent  possible  dissemi- 
nation of  the  disease,  but  to  divide,  if  pracflicable,  the  sufferers 
from  the  healthy  in  a  separate  building. 

The  author  seems  to  favour  aerial  disinfecflants.  He  admits 
that  **  by  their  use  you  cannot  make  an  infe(5led  atmosphere  pure 
and  safe  without  rendering  it  destrudlive  to  the  sufferer  as  well." 
Yet  he  holds  that  an  atmosphere  impregnated  as  far  as  pradli- 
cable,  e.g.y  with  chlorine,  is  unfavourable  to  the  acflivity  of 
disease-germs.  He  protests,  most  justly,  against  the  selfish — 
and  in  facfl  criminal — pradtice  of  removing  convalescents  whilst 
still  infectious  to  the  sea-side.  He  shows  that  every  such  case  may 
infe(5l  a  couple  of  cabs  and  a  railway-carriage,  and  the  lodgings 
which  the  convalescent  has  occupied  are  rendered  unsafe — per- 
haps even  deadly — to  succeeding  occupants.  This,  indeed,  shows 
some  of  the  mysterious  channels  through  which  infe<5lion  may 
reach  the  inmates  of  houses  in  which  all  sanitary  precautions  are 
duly  observed. 

We  come  next  to  the  instru(5lions  for  the  management  of  spe- 
cial diseases. 

The  statistics  of  the  London  Smallpox  Hospital  show  some 
very  curious  results.  Whilst  35  per  cent  of  the  deaths  were 
those  of  unvaccinated  persons,  and  23-57  of  persons  said  to  have 
been  vaccinated,  but  having  no  visible  cicatrix,  19  per  cent  had 
previously  had  smallpox,  whilst  only  14-93  per  cent  had  been 
vaccinated.  Hence  it  would  appear  that  vaccination  is  a  more 
efficient  safeguard  even  than  a  former  attack  of  smallpox  1  How 
will  the  Anti- Vaccinationists  explain  these  figures  ? 

At  the  same  time  another  statistical  table  on  the  opposite  page 
requires  a  little  explanation.  We  read  there  : — **  Vaccination 
optional,  1847 — 53,  annual  death-rate  from  smallpox  per  million 
305."  But  optional  vaccination  had  been  pra(5lised  for  many 
years  previous  to  1847.     What  was  the  death-rate  then  ? 

Among  disinfeiSlants  we  find  mention  of  ozone,— a  doubtful 
agent  to  be  dealt  with  by  the  general  public. 

Under  the  head  of  Legislation  the  author  pleads  for  the  com- 
pulsatory  notification  of  disease.  He  would,  however,  throw  the 
onus  not  on  the  medical  attendant,  but  on  the  head  of  the  house- 
hold. Such  a  measure  would  be  exceedingly  unpopular,  and  we 
doubt  whether  the  benefits  derived  by  the  community  would  be 
at  all  commensurate  with  the  obvious  hardships  which  it  would 

involve. 

Dr.  Barnes  has  carried  out  his  plan  as  completely  as  was  pos- 
sible within  the  scope  of  some  eighty  small  pages,  and  his 
treatise  will  be  a  boon  to  no  small  part  of  the  community. 
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On  some  Improved  Laboratory  Appliances  for  conducting^  many 
Chemical  Operations  at  the  same  time^  and  hastening  the 
Completion  of  several  of  them.  By  Robert  Gallowky, 
M.R.I.A.,  F.C.S.,  and  F.  J.  OTarrel,  M.R.I.A.,  f.C.S. 
(Reprinted  from  the  '^  Philosophical  Magazine." 

The  authors  of  this  memoir  lay  down  the  proposition  that  "  it 
requires  a  greater  expenditure  of  time  and  labour  to  arrive  at 
results  in  Chemistry  than  it  requires  to  attain  like  ends  in  any 
other  of  the  indudlive  sciences."  Without  absolutely  accepting 
this  vieWy  we  may  freely  admit  that  the  time  and  labour  so  ex- 
pended are  exceedingly  great,  and  that  any  improvement  tending 
towards  this  end  must  render  the  task  of  research  lighter  and 
easier.  We  are  told,  as  an  instance  of  what  such  inventions  may 
pradlically  signify,  that  if  Liebig's  apparatus  for  quantitative  or- 
ganic analysis  had  been  devised  before  Chevreul  began  his 
examination  into  the  constitution  of  fats,  he  would  have  been 
enabled  to  save  seven  of  the  fourteen  years  which  he  devoted  to 
this  investigation.  Seven  years  of  the  working  time  of  a  man 
like  Chevreul  are  no  trifle. 

Messrs.  Galloway  and  O'Farrel  remark  that  <'  at  the  present 
time  a  great  deal  of  labour  is  involved,  and  time  wasted,  by 
having  to  set  up  in  a  laboratory,  where  a  variety  of  work  is  going 
on,  so  many  distind^  pieces  of  apparatus,  each  requiring  to  be 
started  separately.  For  obtaining  the  indispensable  distilled 
water,  a  special  still  and  heating  apparatus  is  generally  set  apart 
for  the  purpose.  Distillation  under  diminished  pressure  is  ano- 
ther distindl,  and  frequently  troublesome,  operation.  If  a  filter- 
pump  is  employed  to  hasten  filtration,  the  pump  is  solely  devoted 
to  that  purpose.  Then  there  are  the  open  and  closed  water- 
baths,  each  distindl  and  requiring  a  separate  heating-apparatus  ; 
and  for  heating  and  drying  substances  above  100^  C.  the  methods 
are  most  inconvenient.  But  of  all  the  slow  methods,  that  of 
evaporating  by  means  of  the  ordinary  air-pump  and  absorbing 
the  water  as  it  evaporates  by  means  of  sulphuric  acid  is,  we 
think,  the  slowest.  The  appliances  that  are  in  use  generally  for 
forcing  steam,  air,  or  gases  over  substances,  are,  to  say  the  least, 
inconvenient. 

'<  By  the  aid  of  a  small  general  air-pump  conned^ed  to  a  little 
stationary  engine,  and  ordinary  or  superheated  steam,  all  these 
operations  can  be  carried  on  at  the  same  time  with  these  appli- 
ances excepting  the  one  last  described  :  for  this  operation  there 
is  required,  in  addition  to  the  air-  or  sud^ion-pump,  a  compression- 
pump  in  connexion  with  the  engine. 

'<  In  carrying  out  some  researches  recently  we  found  great 
convenience  and  saving  of  labour  and  time  in  employing  a 
general  air-pump.    This  has  led  us  to  devise '  appliances  for  the 
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extension  of  our  p]pn  to  a  larger  number  of  chemical  operations, 
which  we  will  now  describe,  as  we  think  the  arrangement  will  be 
found  very  useful  not  only  in  edudlational  laboratories,  but  also 
in  pharmaceutical  laboratories,  especially  in  the  preparation  of 
delicate  organic  compounds." 

We  cannot  give  a  description  of  the  authors*  appliances  with- 
out  the  accompanying  illustrations,  but  we  feel  convinced  that 
they  will  be  widely  useful  in  the  laboratories  of  colleges,  and  in 
those  of  manufadluring  establishments  where  large  numbers  of 
determinations  are  always  in  progress,  and  where  economy  of 
time  is  a  matter  of  supreme  moment. ' 


youmal  of  the  Royal  Microscopical  Society.  Containing  its 
Transactions  and  Proceedings,  and  a  Summary  of  Current 
Researches  relating  to  Zoology  and  Botany  (principally  In- 
vertebrata  and  Cryptogamia),  Microscopy,  &c.  Edited  by 
Frank  Crisp,  LL.B.,  B.A.  Series  2,  Vol.  III.,  1883,  pp. 
972.  Published  for  the  Society.  London  and  Edinburgh : 
Williams  and  Norgate. 

The  editor  of  this  Journal  and  his  able  staff  of  assistants  have 
again  been  unsparing  in  their  efforts  to  place  before  English 
readers  a  summary  of  everything  of  importance  relating  to  the 
microscope  and  those  branches  of  Science  needing  magnifying 
power  for  their  investigation,  which  has  transpired  during  the 
past  year  both  at  home  and  abroad. 

The  papers  forming  the  <'  Transa<5lions "  of  the  Society  are 
only  seventeen  in  number,  but  all  of  considerable  value :  the 
discussions  following  their  reading  have  been  reproduced  from 
the  short-hand  writer's  notes,  and  from  the  important  matter 
elicited  from  those  familiar  with  the  subje(5ts  of  the  various  papers 
form  a  valuable  supplement  to  the  more  formal  Transa(5tions. 

The  fa(5t  of  the  original  papers  being  so  few  in  number  is  no 
fault  of  the  Royal  Microscopical  Society,  but  rather  the  natural 
result  of  its  work  during  the  past  forty-four  years  of  its  existence. 
In  1828,  only  twelve  years  before  the  formation  of  the  Society, 
there  were  only  four  achromatic  microscopes  in  London,  and 
during  the  earlier  years  of  its  existence  microscopes  and  workers 
were  still  few  in  number ;  and  papers  on  microscopical  subjedls 
were  rarely  or  never  admitted  to  discussion  at  the  older  societies. 
At  one  of  the  early  meetings  of  the  Quekett  Microscopical  Club 
the  late  Dr.  Lankester  (then  president)  stated  that  he  recolle<5led 
the  time,  not  very  far  back,  when  being  known  to  be  engaged  in 
the  study  of  minute  anatomy  would  seriously  prejudice  a  medical 
student's  examination.  The  Microscopical  Society  and  its  earnest 
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members,  however,  worked  steadily  on ;  the  late  John  Quekett 
laid  the  foundations  of  Histology  as  a  science,  and  the  result 
has  been  that  at  the  present  time  the  microscope  is  a  necessary 
tool  in  most  branches  of  scientific  enquiry,  and  the  papers  which 
could  only  get  a  hearing  at  the  Microscopical  Society  are  now 
eagerly  sought  for,  and  find  a  place  in  the  Transactions  of  nu- 
merous other  bodies. 

As  usual,  translations  from  foreign  sources  have  been  given  at 
considerable  length.  An  important  paper  on  *'  Pra<5lical  Pro- 
cesses in  Vegetable  Histology  "  occupies  no  less  than  twenty-two 
pages,  and  gives  valuable  information  on  a  subjedl  on  which  but 
litUe  has  as  yet  been  published  in  the  English  language. 

The  summary  is  divided  into  three  se(5tions — ^Zoology,  Botany, 
and  Microscopy.  The  first  two  are  subdivided  into  several  sec- 
tions, the  latter  into  two  ;  the  first  treating  of  new  and  improved 
instruments,  the  latter  on  various  processes  of  colle(5ling, 
mounting,  and  examining  obje<5ls. 

The  current  literature  of  the  microscope  is  tabulated,— a  mat- 
ter of  great  importance,  saving  much  weary  searching  among  the 
ever-growing  mass  of  modern  periodicals. 

As  to  rendering  the  large  volume  of  the  Journal  accessible,  no 
trouble  has  been  spared  ;  the  table  of  contents  and  the  alphabet- 
ical index  are  both  of  ample  proportions  and  well  arranged,  a 
matter  very  often  negle(5led,  and  detradling  much  from  the  value 
of  otherwise  good  books  of  reference. 

The  whole  book  refledls  the  usual  liberal  spirit  of  the  Royal 
Microscopical  Society,  always  ready,  as  are  most  of  their  Fellows 
individually,  to  help  other  workers.  No  less  than  eighty-four 
societies,  home  and  foreign,  instituted  for  kindred  objedts,  have 
been  affiliated  through  the  ex  officio  fellowship  conferred  upon 
their  presidents ;  these,  with  the  numerous  eminent  scientists 
who  have  received  the  compliment  of  honorary  fellowship,  ex- 
tend the  influence  of  the  Royal  Microscopical  Society  throughout 
the  civilised  world. 


Longman's  Magazine.      No.  XIV.    December,  1883.    London : 
Longmans  and  Co. 

We  may  notice  in  this  issue  a  paper  by  the  Rev.  J.  G.  Wood, 
entitled  **  The  Mole  at  Home,  and  containing  a  very  fair  account 
of  the  anatomy,  as  well  as  of  the  habits,  of  the  "  little  gentle- 
man in  black  velvet,"— once  enthusiastically  toasted  at  Jacobite 
meetings.  The  following  passage,  however,  is  scarcely  happy : 
— "  The  instindl  coincides  with  the  strudlure,  so  that  we  never 
see  a  mole  trying  to  fly  in  the  air,  a  bat  trying  to  dig  a  burrow 
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in  the  ground^  or  a  whale  attempting  to  walk  on  land."  Would 
it  not  have  been  more  satisfadlory  to  have  read  **  the  habits  fol- 
low from  the  8tru(5lure  *'  ? 

The  fa(5l  that  moles  can  swim  is  by  no  means  generally  known. 
The  author  quotes  a  letter  from  a  Mr.  Clarki  who,  whilst  justly 
protesting  against  the  extermination  of  the  rook  and  the  mole, 
pleads  for  the  sparrow  also.  If  he  would  shoot  and  open  every 
sparrow  he  comes  across,  he  would  find  that  during  the  greater 
part  of  the  year  these  little  pests  feed  not  upon  destrudlive  in- 
se<5ls,  but  upon  grain  and  fruits.  This,  joined  to  the  war  which 
they  wage  against  the  harmless  and  useful  swallow  and  martin, 
should  surely  settle  their  doom. 

"  The  Modern  Nebuchadnezzar,**  by  A.  H.  A.  Hamilton,  is 
certainly  a  psychological  curiosity.  The  author  tells  us  that  he 
met  in  Italy  with  a  self-exiled  Englishman  who,  according  to  his 
own  account,  had  as  a  punishment  for  his  vices,  especially 
cruelty,  been  transformed  into  a  horse,  though  retaining  a  clear 
recolle(5tion  of  what  he  had  been.  After  seven  years  he  was 
suddenly  restored  to  human  shape.  He  expresses  the  opinion 
that  "  experiences  similar  to  his  own  have  been  the  lot  of  many 
human  beings.**  It  need  scarcely  be  said  that  the  alleged  phe- 
nomenon bears  no  resemblance  to  the  *'  re-incarnations  **  of 
which  the  Occultists  tell  us.  Nor  can  the  hero  of  the  story  be 
fairly  likened  to  Nebuchadnezzar,  who  is  not  stated  to  have  lost 
the  human  form  during  his  alienation.  If  such  transformations 
are  not  uncommon  the  world  is  evidently  a  theatre  of  anarchy. 

This  fevered  tale  is  not  free  from  the  poison  which  writers  of 
fidlion,  on  the  principle  of  the  blind  leading  the  blind,  so  com- 
monly instil  into  their  more  ignorant  readers.  The  man-horse  is 
put  into  the  hands  of  a  veterinary  surgeon,  who,  he  says,  'Manced 
me  and  blistered  me,  and  almost  vivisedled  me.**  Here  it  is 
falsely  insinuated  that  the  pain  inflid^ed  upon  animals  under  phy- 
siological examination  is  something  altogether  exceptional  in  its 
intensity.  Even  the  Bestiarian  leaders  know  better  than  this, 
though  it  suits  their  purpose  to  hoodwink  the  public. 

Among  the  strange  utterances  to  be  found  in  this  story  is  the 
assertion  that  "  many  persons  have  been  placed  in  a  position 
similar  to  mine,  but  the  power  of  speech  has  been  allowed  to 
them  only  in  a  very  few  instances.  Some  of  these  are  recorded 
in  the  early  history  of  Rome,  but  the  case  of  Balaam*s  ass  is 
perhaps  the  best  authenticated.'* 

No.  XV.    January,  1884. 

In  a  somewhat  flippant  article  on  the  «  Decay  of  the  British 
Ghost  '*  a  Mr.  F.  Anstey,  though  evidently  acquainted  with  the 
Psychical  Research  Society  and  its  doings,  and  presumably  not 
ignorant  of  the  existence  of  Spiritualism,  Occultism,  and  Theo- 
Bopby,  strangely  misinterprets  the  tendencies  of  the  time.    The 
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British  ghost  is  evidently  reviving  I  Would  that  certain  other 
features  of  bygone  days,  such  as  the  absence  of  worry  and  a  fair 
share  of  national  prosperity,  would  follow  his  example. 

The ''  Ancestry  of  Birds  "  is  a  fair  account  of  the  development 
of  birds  from  reptiles,  though  containing  little  that  is  novel  in 
fadl  or  original  in  generalisation.  It  might,  indeed,  be  asked 
whether  the  reptiles  are  "  at  present  a  small  and  dying  race  "  7 

The  y  Clerk's  Tale  "  is  an  instance  of  life  preserved  by  a  hal- 
lucination or  an  apparition,  and  contains  due  reference  to  the 
Psychical  Research  Society. 


The  Mason  College  Magazine.    Vol.  I.,  No.  g.    December,  1883. 
Birmingham :  Cornish  Bros. 

Wb  regret  to  find  that  the  condudlors  of  this  interesting  little 
magazine  have  found  it  advisable  to  reduce  its  yearly  issues  from 
nine  to  six. 

Prof.  Poynting's  Address  delivered  at  the  Mason  College  takes 
up  a  note  which  we  hear  everywhere  with  satisfaction,  but  which, 
so  far,  leads  to  nothing.  He  justly  likens  the  English  s>^stem  of 
teaching  and  examining  **  to  the  charging  of  secondary  batteries 
which  only  give  back  what  was  put  into  them,  with  some  inevi* 
table  loss  of  leakage.  He  thinks  that  in  a  true  University 
training  students  should  learn  how  to  arrive  at  results  by  their 
own  methods.  This  is  what  every  man  of  sense,  unless  inte- 
rested in  the  present  system,  thinks  and  says.  But  we  do  not 
rise  to  the  emergency,  and  once  for  all  tear  the  examination 
system  to  pieces  and  trample  it  under  foot.  We  allow  it  to  go 
on,  wasting  public  money  and  stereotyping  our  youth  into  gene- 
ral incapacity. 

Some  remarks  on  '*  Duty "  are,  with  the  exception  of  one 
sentence  of  three  words,  very  appropriate. 

'<  Chemistry  in  the  West  Indies  "  is  interesting,  and  might 
easily  be  rendered  more  so.  It  is  to  be  hoped  that  the  author 
will  continue  his  contributions. 

In  a  discussion  on  ''  Popular  Narcotics  "  a  medium  view  was 
adopted.  They  were  pronounced  not  necessities,  but  at  the 
same  time  not  dangerous  poisons. 

Another  interesting  debate  is  reported,  on  the  proposition 
**  That  it  is  desirable  to  agitate  against  the  tyranny  of  fashion." 
The  majority  of  votes  was  in  the  affirmative,  though  one  of  the 
speakers  committed  himself  to  the  sentiment  that  it  is  <'  well  to 
agitate  against  everything  !  *' 
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The  Science  Monthly,  Illustrated.    Vol.  L,  No.  3,  January,  1884. 
London :  D.  Bogue  and  B.  W.  Allen. 

It  is  easy  to  see  why  this  Journal  has  been  sent  to  us.  The 
Editor  is  not  gratified  at  our  comments  on  an  utterance  in  his 
"  Table  Talk  "  for  November  anent  the  Anti-Vivisedlion  hubbub, 
and  he  propounds  it  as  a  <'  riddle  "  to  find  the  occasion  for  our 
remarks.  This  riddle  may  be  easily  solved  by  a  reference  to  his 
own  words : — "  I  hope  {sic)  the  Champion  may  be  able  to  com- 
pass this  feat  ^t.^.,  to  prove  that  Vivisection  is  wrong) :  but  one 
cannot  help  thinking  that  the  Zoophilist  takes  the  best  ground 
after  all,  in  contending  that  the  pra<5lice  is  reprehensible  because 
it  is  possibly  useless  and  certainly  cruel."  In  thus  writing  our 
contemporary,  so  to  speak,  formally  hoists  the  Bestiarian  flag. 

Apparently  in  consequence  of  his  expression  of  sympathy  two 
works  have  been  sent  him  from  the  enemy's  camp  for  review, 
and  they  are  noticed — one  of  them  favourably — in  the  issue  be- 
fore us.  We  note,  further,  an  article  on  "  Eicperimental  Physi- 
ology," the  spirit  of  which  is  certainly  not  hostile  to  the  agitating 
fanatics.  The  question  is  put,  among  others,  **  If  Experimental 
Physiology  be  a  legitimate  branch  of  human  inquiry,  what  ground 
is  there  for  limiting  its  application  to  the  brute  creation  ?  Might 
we  not  equally  well  ask,  "  If  killing  animals  for  food  be  legiti- 
mate, what  ground  is  there  for  limiting  its  application  to  the 
brute  creation  ?  "  Similar  queries  might  be  raised  concerning 
compulsatory  labour,  castration,  and  other  <*  cruelties  "  which 
man  inflidls  upon  the  brute  creation.  Until  the  Bestiarians  are 
prepared  to  show  that  the  infli<5lion  of  pain  and  death  upon  ani- 
mals is  less  legitimate  in  pursuit  of  knowledge  than  in  pursuit  of 
"  sport,"  convenience,  gain,  luxury,  &c.,  we  hold  that  they  have 
no  logical  right  to  say  another  word.  But  this  task  they  never 
even  attempt. 


Woods  and  Forests ,  Landscape,  Covert,  Park,  Arboretum,  and 
Nursery.  A  Weekly  Illustrated  Journal  of  Forestry,  Orna- 
mental Planting,  and  Estate  Management.     No.  2. 

Wb  are,  both  by  heredity  and  by  early  association,  worshippers 
of  trees.  We  honour  those  who  plant  and  prote<5l  them,  and  we 
loathe  those  who  deface  or  needlessly  destroy  them.  We  need 
scarcely,  therefore,  say  that  a  paper  like  the  one  before  us,  which 
recommends  and  enforces  tree-planting,  and  gives  pradlical  in- 
8tru<5lions  as  to  how  it  may  be  best  effe^ed,  has  our  hearty  good 
wishes. 
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CORRBSPONDBNCB. 


•*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressedi  n  Correspondence,  or  in  Articles  bearing  the  signatore 
of  their  respedive  authors. 


PROFESSOR    TYNDALL    AND    MATERIALISM. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — Until  very  lately  Professor  Tyndall  has  been  universally 
held  to  be  a  Materialist.  As  an  instance  of  the  manner  in  which 
he  has  been  spoken  of  I  take  a  few  lines  which  you,  in  your 
Odlober  issue  (p.  614),  quoted  from  a  Le<5ture  delivered  by  Dr. 
Usher  at  Ballaarat.  The  le(5turer  is  reported  as  saying — "  It  is 
incomprehensible  to  me  how  men  .  .  •  nevertheless  rejedl  a 
Designer,  as  everyone  must  acknowledge  who  reads  Tyndall's 
Belfast  Address  between  the  lines — rank  Atheism,  thinly  veiled 
throughout."  Yet  an  American  journal  quotes  him  as  sa3dng — 
**  If  asked  whether  Science  has  solved,  or  is  in  our  day  likely  to 
solve,  the  problem  of  the  universe,  I  must  shake  my  head  in 
doubt.  Behind,  above,  and  around  us,  the  real  mystery  of  the 
universe  liea  unsolved,  and,  as  far  as  we  are  concerned,  is  inca- 
pable of  solution.  The  problem  of  the  connedlion  of  the  body 
and  the  soul  is  as  insoluble  in  its  modem  form  as  it  was  in  the 
pre-scientiiic  ages." 

Here,  therefore,  the  existence  of  a  soul — a  distindl  entity  re- 
quiring to  be  conne<5led  with  the  body — is  admitted.  It  may 
further  be  said  that  its  immateriality  is  conceded.  Why  else 
should  its  connedlion  with  the  body  be  recognised  as  an  espe- 
cially difficult  problem  ? 

But,  if  the  word  '<  soul "  is  here  to  be  taken  in  its  ordinary 
sense, — and  Prof.  Tyndall  makes  no  stipulation  to  the  contrary, 
— ^how  are  we  to  "  discern  in  Matter  the  promise  and  the  potency 
of  all  terrestrial  Life  ?  "  How,  again,  are  we  all,  "  like  streaks 
of  morning  cloud,"  to  ''  melt  into  the  infinite  azure  of  the  past  ?" 

The  quotation  proceeds  : — "  There  ought  to  be  a  clear  dis- 
tindlion  between  Science  in  the  state  oi  hypothesis  and  Science 
in  the  state  of  fadl,  and,  inasmuch,  as  it  is  still  in  its  hypo- 
thetical stage,  the  ban  of  exclusion  ought  to  fall  upon  the  theory 
of  Evolution." 

Yet  in  the  Bel&st  Address  Prof.  Tyndall  (deads  ably  and  ear- 
nestly for  this  very  theory  of  Evolution,  and  even  speaks  of  <'the 
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dodtrine  of  the  survival  of  the  fittest,  which  in  our  day,  on  the 
basis  of  positive  knowledge  ^  has  been  raised  to  such  extraordinary 
significance." 

What>  then,  is  Professor  Tyndall, — Materialist  or  Spiritualist, 
Monist  or  Dualist  ?  The  trumpet  or  the  fog-horn  gives  an  un- 
certain sound. — I  am,  &c., 

Varro. 


OBSERVATIONS    IN    NATURAL    HISTORY. 


To  the  Editor  of  the  journal  of  Science. 

Markings  of  the  Lion. — ^Ten  years  ago  I  saw  lion  cubs,  at 
Wombweirs  show,  with  leopard  spots  visible  by  side  light,  like 
*'  shot-colors." 

Squirrels. — Grantley  Berkeley  found  the  squirrel  an  enemy  to 
pheasants  and  partridges ;  and  although  it  is,  as  you  say,  ''  a 
tree  rat,"  it  does  not  confine  itself  to  trees.  In  winter  I  found 
one  in  a  hedge,  far  from  trees,  above  12  feet  high ;  and,  near 
Barmouth,  I  saw  a  white*tailed  squirrel  leap  from  stone  to  stone 
along  a  brook  with  greater  adlivity  than  a  rat,  and  I  suspedl  he 
was  looking  for  ^sA ;  he  was  so  eager- that,  as  I  stood  motion- 
less, he  passed  almost  under  my  fishing-rod.  The  white-tailed 
squirrel  is  rare,  and  I  never  saw  another. 

Fireflies. — Leigh  Hunt,  in  his  "Autobiography,"  speaks  of  the 
brilliance  of  fireflies  in  Italy,  and  says  that  they  are  not  noticed 
by  Greek  or  Latin  writers ;  and  he  thinks  they  are  first  men- 
tioned by  Dante,  and  that  they  may  have  been  brought  from 
America.    Is  this  corredl  ? 

Hybernation. — Must  not  the  mammoth  have  hybemated  ? 

Hugh  Brownb. 
Nottingham,  January  4, 1884. 


TAPB-WORMS    AND    HERMAPHRODITBS. 


To  the  Editor  of  the  journal  of  Science. 

Sir, — Professor  Huxley,  in  his  Letters  to  Working  Men  (Hard- 
wicke,  1863)  «  On  our  Knowledge  of  the  Causes  of  the  Phenomena 
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of  Organic  Nature/'  says,  *'  The  tape-worm  exists  in  the  human 
intestines,  so  that  the  fewer  there  are  of  men  the  fewer  there  will 
be  of  tape-worms,  other  things  being  alike.  It  is  a  humiliating 
refledlion,  perhaps,  that  we  may  be  classed  as  diredt  helpers  to 
the  tape- worm ;  but  the  fadt  is  so.  We  can  all  see  that  if  there 
were  no  men  there  would  be  no  tape-worms  *'  (p.  122).  Whether 
or  not  it  is  received  as  a  biological  fadt,  that  the  tape-worm 
is  alone  incidental  to  man,  I  do  not  know.  Clearly  the  inference 
to  be  drawn  from  the  above  quotation  is,  that  such  is  the  fadt. 
In  opposition  to  this  opinion  I  have  an  observation  of  my  own 
to  offer,  9ts.,  that  the  tape-worm  is  present  with  other  animals 
besides  man.  I  had  a  bull  terrier  which,  when  about  nine  months 
old,  was  sadly  troubled  with  worms,  usually  maggot-like  creatures. 
On  three  several  occasions,  under  my  notice,  the  dog  voided  tape- 
worm from  6  inches  to  a  foot  in  length. 

On  another  question  in  Physiology  there  appears  to  be  a  fog — 
m.,  as  to  the  creatures  which  are  hermaphrodite.  The  snail,  I 
believe,  is  instanced,  but  not  the  common  earth-worm.  This  is 
an  hermaphrodite  ;  each  worm  impregnates  the  other  by  a  double 
process  common  with  both.  This  fadt  can  be  ascertained  by  any 
person  interested  in  the  subjedl  in  the  evenings  of  August.  The 
worms  may  be  seen  lying  heads  towards  tails  (I  have  seen  them 
in  hundreds) ;  on  being  separated  the  distindl  organs  may  be 
seen.  Whether  this  fadl  has  been  observed  by  others  I  do  not 
know ;  I  find  no  notice  of  it  in  books.  I  do  not  suppose  it  is 
possible  that  my  dog  and  my  worms  are  isolated  fadls. 

Whether  the  fadts  are  new  or  not  I  have  thought  them  worth  re- 
cording, and  hence  the  reason  for  my  troubling  you. — I  am,  &c., 

S.  Billing. 

[There  are  at  least  three  species  of  tape-worm  which  occur  in 
the  dog, — Tcenia  serrata,  T.  echinococcus^  and  T.  marginata. 
These  are  distindl  from  the  species  inhabiting  man.  The  entire 
order  to  which  the  earth-worm  belongs  is  hermaphroditic. — Ed. 
J.S.] 
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NOTES. 


The  following  singular  advertisement  appears  in  the  *<  Deutsch- 
Kroner  Zeitung  "  of  December  nth : — "  Magpies  shot  between 
December  24th  and  January  6th  are  used  for  a  remedy  against 
epilepsy.  The  undersigned,  with  whom  this  medicine  is  pre- 
pared, will  be  greatly  obliged  to  everyone  who  will  send  him  at 
that  time  as  many  magpies  as  possible,  provided  that  they  have 
been  shot,  and  not  killed  by  poison  or  caught  in  traps.-^Castle 
Tiit^,  Dec.  5,  1883. — Signed,  Theodor,  Count  Stolberg. 

[We  feel  strongly  tempted  to  consider  this  advertisement  as 
due  to  a  survival,  or  rather  a  recrudescence,  of  superstition.] 

Prof.  Edlund  controverts  the  generally-received  statement  that 
a  vacuum^-or  highly  rarefied  air — is  a  non-condudlor  of  eledlri- 
city.  He  maintains  that  the  obstacle  to  the  passage  of  the 
current  lies  in  the  resistance  of  the  ele(5trode8,  and  disappears 
entirely  with  their  suppression. 

According  to  Dr.  S.  B.  Higgins  ('*  American  Naturalist ")  the 
copperhead  snake  {Ancistrodon  contortrix)  always  strikes  at  the 
ankles  of  its  enemy,  in  contradistindlion  to  the  Crotalidse,  which 
aim  higher. 

Dr.  Hyades,  of  the  late  French  Expedition  to  Cape  Horn, 
reports  that  rabies  are  unknown  among  the  dogs  of  Tierra  del 
Fuego. 

M.  Rochefontaine  (<<  Comptes  Rendus  ")  announces  that  cho- 
lera, smallpox,  typhoid  fever,  and  anthrax  are  by  no  means  un- 
common among  the  coppersmiths  of  Villedieu. 

According  to  Dr.  Stone  the  human  body  is  a  far  better  con- 
dudlor  of  ele<aricity  when  suffering  from  paralysis  than  when  in 
a  state  of  health. 

A  fungus  {Aspergillus  glaucus)  flourishes  well  in  the  solutions 
of  the  alkaloids,  such  as  morphine  and  atropine. 

Dr.  Landwehr  (**  Zeitschrift  Phys.  Chemie  '*)  has  obtained  a 
true  gum  from  mucine  and  metalbumen.  It  is  capable  of  fer- 
mentation, and  by  boiling  with  dilute  acid  is  converted  into  a 
sugar  which  reduces  copper  oxide. 

The  Society  for  Psychic  Research  proposes  a  so-called  "  ghost- 
census."  The  Society  is  seeking  for  cases  **  where  some  marked 
event  happening  to  a  person  at  a  distance  has  coincided  with  the 
apparent  perception  of  that  person's  presence  or  with  a  dream  of 
him." 
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Trout-breedingt  as  it  appears,  is  fairly  successful  in  New 
Zealand.  Mr.  PillanSi  of  Otago,  has  now  in  his  nursery  tanks 
about  6000  yearlings  and  250  two-year  old  fish,  all  thriving. 

The  **  poor  humanist "  ought  to  feel  gratified  with  the  Peerage 
offered  to  the  Laureate,  a  man  unfriendly  to  Science  and  of 
Bestiarian  propensities.  During  the  lifetime  of  the  present 
generation  four  Peerages  have  been  awarded  to  *'  letters," — ^to 
Science  none  i 

According  to  the  "  Eledlrical  Review  "  Mr.  G.  G.  Rockwood 
has  succeeded  in  photographing  the  waves  of  sound.  What  say 
the^Substantialists'*? 

According  to  Sir  R.  W.  Rawson  the  measurements  of  the 
Anthropometric  Committee  show  that  from  the  top  of  the  social 
scale  to  the  bottom  there  is  a  gradual  descent  in  stature,  chest- 
girth,  weight,  and  all  the  elements  of  strength. 

-  A  submarine  observatory  is,  accordinjg;  to  the  "  Petit  Ni^ois," 
about  to  be  constru(5led  at  Nice  ;  the  submarine  flora  and  fauna 
illuminated,  if  necessary,  by  powerful  eledlric  lamps. 

Prof.  Von  Fleischl  ("  Chem.  Physik.  Gesell.  zu  Wien  ")  con- 
eludes  that  the  retinal  rods  supplied  by  one  and  the  same  nerve- 
fibre  do  not  form  an  anatomical  group,  but  stand  intermixed 
with  rods  supplied  by  other  nerve-fibres. 

Mr.  W.  K.  Brooks  (<<  American  Naturalist  "^  argues  that  the 
germ-cell  is  the  persistent  and  the  sperm-cell  the  progressive 
element  in  the  formation  of  a  new  being. 

M.  Auguste  Charpentier  (<<  Comptes  Rendus  "),  in  course  of 
researches  on  the  perception  of  differences  of  illumination,  shows 
that  the  differential  fraction  (the  excess  of  the  illumination  of  the 
obje(5t  over  and  above  that  of  the  back-ground)  is  by  no  means 
constant. 

M.  V.  Jodin  ("  Comptes  Rendus  ")  has  succeeded  in  cultiva- 
ting plants  in  solutions  of  putrescent  organic  matter. 

According  to  the  "  Medical  Press  "  the  water-supply  of  New- 
castle is  supplemented  in  dry  weather  by  fluid  pumped  up  from 
the  Tyne,  below  the  point  where  the  sewage  of  Hexham  is  dis- 
charged into  the  river. 

R.  Billwiller,  from  anemometrical  observations  condudled  si- 
multaneously on  the  Santis,  2467  metres  in  height,  and  in  the 
valley,  finds  that  calms  are  veiy  rarely  to  be  met  with  except  on 
the  surface  of  the  earth. 

<*  Science "  recommends  that  authors  who   re-publish,  in  a 

separate  form,   memoirs  which  first   appeared  in  the  Trans- 

adlions  of  Societies,  &c«,  should  be  careful  to  retain  the  paging 
of  the  original. 
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M.  J.  Thouclet  has  studied  experimentally  the  velocity  of  cur- 
rents of  air  or  water  capable  of  holding  mineral  particles  in 
suspension. 

According  to  the  "  Comptes  Rendus  "  the  extraordinary  phe- 
nomena accompanying  sunset  and  sunrise,  in  November  and 
December  last,  have  been  observed  at  Lyon,  Rambouillet,  Va* 
lencia,  and  Christiania. 

Dr.  Carter  Mofiat,  in  a  Ledlure  delivered  recently  at  Glasgow, 
maintained  that  the  presence  of  hydrogen  peroxide  in  the  air  and 
dew  of  Italy  had  some  conne<5lion  with  the  beauty  of  the  Italian 
vocal  tone. 

We  regret  to  find  that  the  ele<5lion  of  an  Assessor  to  the 
Council  of  St.  Andrew's  University  has  been  condu<5led  on 
political  lines. 

M.  P.  Fischer  (''  Comptes  Rendus  ")  shows  that  the  abysmal 
fauna  of  the  intertropical  Atlantic,  though  containing  many 
boreal  forms,  is  not  exclusively  composed  of  immigrants  from 
the  Ar(5lic  Seas.  The  limits  in  depth  of  the  boreal  species 
increase  as  we  approach  the  Equator.  Thus  Malletia  obtusa, 
found  at  200  fathoms  near  Norway,  occurs  at  3200  at  the 
Senegal. 

Mr.  R.  S.  Tarr  (<< Science")  gives  an  account  of  a  tra(5l  of 
**  singing  sand  "  which  forms  a  long  narrow  strip  on  the  coast 
at  Monomoy  Point,  Massachusetts. 

Prof.  A.  Winchell  denies  that  the  period  of  the  inner  satellite 
of  Mars  furnishes  any  objedlion  to  the  nebular  hypothesis. 

"  Science  "  quotes  from  the  "  Transadlions  of  the  New  Jersey 
Microscopical  Society  '*  (Nov.  19th,  1883)  an  account  of  a  full- 
grown  dipterous  larva  {Sarcophaga  camaria)  taken  from  the 
inner  ear  of  a  man  at  Paterson,  New  Jersey,  August  30th,  1883. 
The  author,  Dr.  S.  Lockwood,  referred  to  papers  which  he  had 
read  before  the  Society  in  1880  and  1881,  describing  larvae  of  5. 
camaria  and  Anthomyia  canicularis  passed  by  a  man  in  large 
numbers.    Dr.  A.  V.  N.  Baldwin  had  recently  found  a  cluster  of 

Subs,  hard  packed,  in  the  external  ear  of  a  man  in  the  Bellevue 
ospital. 

The  "  New  York  Sanitary  Engineer,"  as  quoted  by  the  "  Medi- 
cal Press  and  Circular,"  reproduces  the  ancient  joke  of  a  reporter 
who  mixed  up  his  notes  of  a  meeting  on  the  conversion  of  the 
Jews  with  those  of  a  discussion  on  the  sewage  question. 

Rev.  Dr.  McCook  has  read  a  paper,  before  the  Philadelphia 
Academy  of  Natural  Science,  on  the  weaving  habits  of  Psocus 
sexpunctatus.  The  Psocidae,  a  neuropterous  group,  are  the  only 
known  inseAs  which  spin  when  in  the  mature  state. 
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It  18  said  ('<  Science  ")  that  the  powder  of  the  Kola  nut  renders 
foul  water  drinkable  and  harmless.  It  thus  plays  in  Africa  the 
same  part  as  do  the  seeds  of  Strychnos  potatorum  in  India. 

M.  Dieulafait  ("  Comptes  Rendus  "),  after  a  prolonged  inves- 
tigation»  concludes  that  the  gypsums  and  ophites  are  independent 
in  their  origin. 

The  "  Zoologischer  Garten  "  records  the  birth  of  a  mandrill  at 
Hamburg.  The  facial  wrinkles  and  the  brilliant  colours  of  the 
face  were  pot  well  marked. 

M.J.  Chatin  ("  Comptes  Rendus  **)  has  been  studying  a  Nema- 
tode which  is  parasitical  not  in  any  animal,  but  in  the  onion. 
The  species  in  question  belongs  to  the  genus  TyUnohus. 

Says  "  Light " — "  We  may  depend  upon  it  that  when  Science 
and  Theology  are  both  sufficiently  awake  to  see  a  common  enemy 
in  Spiritualism,  there  will  be  lively  times." 

A  correspondent  informs  us  that  a  dead  owl  was  recently  found 
near  Emsworth  with  the  tail  of  a  rat  protruding  from  its  beak. 
Either  the  owl  had  been  choked  in  attempting  to  swallow  the 
rat  (?)  or  the  latter  when  seized  had  forced  itself  into  the  bird's 
throat  in  trying  to  escape. 

Bishop  Butler  says  that  communities  may  go  mad  as  well  as 
individuals.     Experience  says  the  same. 

The  "  Geological  Magazine  "  gives  a  very  able  notice  of  "The 
Conne(5tion  of  the  Animal  World  in  Geological  Times,"  by  Prof. 
Gaudry,  one  of  the  latest  and  most  important  converts  from 
Cuvierism  to  Evolution. 

The  late  Eledtrical  Exhibition  in  Vienna  has  not  proved  suc- 
cessful from  a  commercial  point  of  view.  The  deficiency  is  said 
to  amount  to  ;^6ooo. 

<*  Science  "  gives  an  able  and  appreciative  survey  of  the  life 
and  work  of  the  late  illustrious  American  entomologist,  John 
Lawrence  Leconte. 

Among  the  fishes  most  commonly  eaten  the  cod  is  poorest  in 
total  solid  matter,  in  albuminous  compounds,  and  in  fat. 

"  Les  Mondes  says  of  a  recent  French  author,  "  He  is  neither 
a  German  nor  an  Englishman,  in  an  age  quite  infedled  with 
Germanism  and  Britonism.  He  is  himself,  with  the  qualities  of 
the  French  mind." 

M.  Delboeuf,  a  <*  Dissenting  Positivist,"  complains  that  <<  ac- 
credited Science  does  not  scruple  to  constitute  ponderable  matter 
of  imponderable  atoms,  polarised  matter  of  non-polarised  atoms^ 
variable  matter  of  invariable  elements." 
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The  temperature  produced  by  the  release  of  liquefied  oxygen 
is  given  by  M.  Wroblewski  (*•  Comptes  Rendus  ")  as  approxi- 
mately —  ise^c. 

Certain  compounds  isolated  by  M.  Pouchet  from  animal  excreta 
and  from  putrescent  matter^  and  described  in  a  communication 
to  the  Academy  of  Sciences,  occasion  in  frogs  paralysis,  with 
cessation  of  the  reflex  movements.  The  heart  is  finally  arrested 
in  systole. 

The  Rev.  W.  H.  Dallinger,  F.R.S.^has  been  nominated  to 
the  chair  of  the  Royal  Microscopical  Society.  The  president 
ele(5t  has  been  distinguished  for  his  researches  in  conjundlion 
with  Dr.  J.  J.  Diysdale,  on  the  life-history  of  monads,  an  inves- 
tigation of  the  most  laborious  nature :  in  some  instances  the 
two  observers  relieved  each  other  at  the  microscope  for  a  long 
period,  until  the  observations  were  completed.  One  of  the  most 
important  results  of  their  researches  was  the  discovery  of  the 
comparatively  high  temperatures*  which  the  germs  of  the  most 
minute  Infusoria  were  capable  of  surviving,  amounting  almost 
to  indestru(5tibility,  and  giving  the  finishing  blow  to  the  dodlrine 
of  heterogenesis. 

Prof.  R.  Owen,  on  retiring  from  his  post  as  Keeper  of  the 
Natural  History  Department  of  the  British  Museum,  has  re- 
ceived the  rank  of  C.B.  Surely  a  trifling  honour,'if  we  consider 
the  exalted  merits  of  the  veteran  savant,  and  compare  him  with 
certain  men  upon  whom  it  has  been  formerly  conferred  1 

<<  Les  Mondes  "  announces  the  formation  of  an  ''  International 
Society  of  £le<5lricians,"  the  officials  and  council  of  which 
appear,  however,  to  be  all  Frenchmen. 

It  is  said  that  Prof.  Huxley,  P.R.S.,  will  receive  the  offer  of  a 
baronetcy. 

The  epidemic  of  trichiniasis  at  Emersleben,  and  some  neigh- 
bouring villages,  extended  to  upwards  of  370  persons,  of  whom 
51  died.  All  the  sufiierers  had  eaten  <<  hack  fleisch,"  i.e.^  pork 
chopped  up  fine,  and  consumed  perfedlly  raw  i 

M.  A.  Cornu  ('*  Comptes  Rendus  ")  records  a  white  rainbow/ 
seen  at  Courtenay,  on  the  morning  of  November  28th. 

M.  Ch.  Trepied,  in  a  communication  to  the  Academy  of 
Sciences,  states  that  the  spedlrum  of  the  comet  Pons-Brooks 
agrees  in  its  visible  portion  with  that  of  the  flame  of  alcohol. 

Mr.  <<  Stuart  Cumberland  "  has  been  performing  in  Edinburgh 
under  the  combined  auspices  of  Law,  Physic,  and  Divinity. 

•  Tetramiius  rostrata  could  resist  a  temperature  of  250"  F.  (lai*  C.) ;  Dal- 
lingiria  DrysdaH^  220" ;  Cercomonas  typica,  260° ;  and  Heteromita  rostrata  and 
H.  uncinata  passed  unscathed  through  a  temperature  of  no  less  than  300^  F. 
(148''  C),  which  represents  the  highest  limit  that  has  yet  been  obtained. 


Digitized  by  VjOOQIC 


i884«]  Nates.  119 

According  to  Dr.  Hahn  (<<  Comptea  Rendus  ")  the  Yakanas,  a 
tribe  inhabiting  the  neighbourhood  of  Murray  Straits  and  of 
Beagle  Channel,  celebrate  a  yearly  festival  commemorative  of 
the  revolt  of  the  men  against  the  women,  who  had  previously 
held  the  chief  authority  in  the  family,  and  who  possessed  the 
secrets  of  sorcery. 

The  presence  of  the  Phylloxera  in  the  vineyards  of  Vi<5toria 
is  unfortuately  a  demonstrated  fadl.  A  Sub-committee  of  the 
Entomological  Society  have  made  a  minute  examination  of  roots 
of  vines  sent  over  for  this  purpose  by  the  Vidlorian  Minister  of 
Agriculture,  and  have  found  upon  them  numerous  specimens  of 
the  insedt  in  its  '<  under-ground  "  stage. 

The  interesting  coIle<5lion  of  Lepidoptera  formed  by  the  late 
Prof.  Zeller,  of  Stettin,  has  become  the  property  of  Lord  Wal- 
singham* 

We  learn  from  a  contemporary  that  a  graduate  in  medicine 
being  asked  "  What  is  Semeiology  ?  "  answered  "  A  description 
of  the  Spermatozoa." 

According  to  the  Astronomer  Royal  (''  Monthly  Notices  of  the 
Royal  Astronomical  Society  ")  the  green  band  of  the  spe(5trum 
of  the  Pons-Brookes  comet  does  not  coincide  with  the  green 
band'of  the  alcohol  spedlrum,  but  lies  far  to  the  blue  of  it. 

The  Anthropometric  Committee  of  the  British  Association 
report  that  Fellows  of  the  Royal  Society  are  more  than  2  inches 
above  the  average  stature.  (We  wish  a  separate  measurement 
could  have  been  made  of  that  8ele(5t  body  of  the  Fellows  who 
communicate  papers  to  the  "  Transadlions "  and  the  "  Pro- 
ceedings." 

M.  Marcel  Deprez  contends  that  ele<5lricity  is  not  one  of  the 
forms  of  energy,  but  is  merely  its  vehicle. 

Dr.  W.  Jones  (''  Science ")  records  that  a  spider  remained 
shut  up  in  a  paper  box  for  204  days  without  any  kind  of  food. 
She  did  not  appear  feeble  or  emaciated  until  within  three  days 
of  her  death. 

Mr.  W.  H.  Hudleston,  F.G.S.  (''  Mineralogical  Magazine  ") 
thinks  it  possible  that  the  diamonds  in  South  Africa  are  the 
result  of  rea<5lions  which  have  taken  place  between  the  hydro- 
carbons of  the  shales  and  the  hydrous  magnesian  silicate,  under 
peculiar  conditions  of  temperature  and  water-gas  pressure. 

In  the  advertisement  list  of  an  eminent  American  firm  of 
educational  publishers  we  find  30  books  on  Latin,  19  on  Greek, 
II  on  Music,  and  3  on  Science, — to  wit,  a  treatise  on  vibratory 
motion  and  sound,  an  elementary  manual  of  Physics,  and  a  set 
of  questions  on  Physics.  Do  these  figures  show  the  relative 
position  which  the  heads  of  colleges  and  schools  allot  to  Science  7 
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'^  Science  "  remarks  that  "  Science  must  be  almost  as  much 
popularised  to  be  made  accessible  to  all  scientific  readers  as  to 
be  readable  by  the  educated  public  who  were  never  in  a 
laboratory." 

The  skeleton  of  an  unusually  large  mastodon  ('<  Kansas  Review 
of  Science  "^  is  said  to  have  been  found  near  Woodstock,  in 
Canada.  Tne  lower  jaw  is  30  inches  long,  and  must  have 
weighed  upwards  of  150  lbs. 

Dr.  A.  Gcette  considers  the  cause  of  death  in  the  simplest 
polyplastides  to  be  **  propagation  by  germs  capable  of  deve- 
lopment." 

A.  Burgerstein  {**  Deutsche  Botan.  Gesellschaft")  has  observed 
that  the  petals  of  the  Compositae  are  capable  of  absorbing  water, 
the  lower  surface  more  readily  than  the  upper. 

**  Science  "  gives  an  interesting  account  of  the  marine  labora- 
tory in  connection  with  the  Johns  Hopkins  University. 

The  **  Popular  Science  Monthly,"  in  an  otherwise  able  article 
against  the  predominance  of  classical  studies  in  education,  says, 
**  A  despotic  paternal  Government  has  Church-and- State  reasons 
for  maintaing  a  dead-language  culture  as  a  national  policy." 

Mr.  A.  G.  Boardman,  in  the  same  paper,  gives  fac5ls  support- 
ing the  view  that  Dipterous  insedts  are  carriers  of  disease. 

Herr  Westermaier  0^  Berichte  Deutsch.  Botan.  Gesellschaft  ") 
traces  the  ascent  ot  water  in  plants  mainly  to  endosmotic 
a(5lion. 

Professor  Owen,  in  a  recent  work,  maintains  that  the  dorsal 
aspec5l  of  a  caterpillar  or  a  crab  really  corresponds  with  the 
ventral  aspedl  of  a  vertebrate  animal.  The  pineal  and  pituitary 
bodies  are  the  residue  of  the  deutostome  or  invertebrate  mouth. 

Professor  Helmholtz  calculates  that  the  solar  system  has  been 
in  existence  for  500  million  years, — a  more  liberal  allowance 
than  that  of  certain  English  physicists. 

Professor  Heer  maintained  that  the  true  vine  is  an  archiseval 
inhabitant  of  Europe. 

The  first  atmospheric  wave  caused  by  the  Sunda  eruption 
reached  Berlin  ten  hours  after  the  event;  sixteen  hours  later 
came  a  second  wave,  vid  America ;  and  thirty-seven  hours  after- 
wards a  third,  by  the  diredl  way.  Minute  and  unusual  flu<5lua- 
tions  of  the  barometer  were  still  traced  until  September  4th. 

The  **  Banner  of  Israel  "  announces  the  discovery  of  certain 
remains  of  Noah's  ark. 
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I.     THE    PHYSICAL    AND    CHEMICAL    LIMITS 
TO    POPULATION, 


jJILN  a  recent  work*  of  merit,  and  which  derives  additional 
^  importance  from  the  auspices  under  which  its  contents 
were  first  put  forward,  we  noticed  a  very  strange  quota- 
tion. The  author  gives  as  "  very  suggestive  "  the  following 
extradl  from  the  **  Progress  and  Poverty "  of  Mr.  Henry 
George : — "  That  the  earth  could  maintain  a  thousand 
billions  of  people  as  easily  as  a  thousand  millions  is  a 
necessary  dedudlion  from  the  manifest  truth  that,  at  least  as 
far  as  our  agency  is  concerned,  matter  is  etemaj  and  force 
(energy)  must  for  ever  continue  to  aft." 

It  is,  of  course,  under  common  circumstances,  no  part  of 
our  duty  to  discuss  the  utterances  of  politico-social 
**  reformers "  and  ochlogogues.  When  such  utterances, 
however,  betray  a  misconception  or  a  misapplication  of  sci- 
entific truths,  we  feel  bound  to  put  in  our  protest.  Never 
was  there  a  more  fitting  season  for  such  a  protest  than  at 
present.  We  are  perplexed — almost  pained — ^to  find  out  by 
what  process  of  thought  Mr.  George  has  come  to  regard  the 
indestruftibility  of  matter  and  the  conservation  of  energy  in 
the  light  which  he  manifestly  does. 

If  both  matter  and  energy  were  to  come  to  a  sudden  end 
this  day  next  year,  or  this  day  ten  years,  it  is  plain  that  up 
to  that  date  the  scope  for  animal — and  in  particular  for 
human — existence  would  remain  precisely  what  it  is.    If, 

*  Energy  in  Nature.    By  W.  Lant  Carpsmtsr,  B.Sc. 
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instead  of  such  instantaneous  extindlion,  a  very  slow  de- 
crease were  to  set  in,  the  possibility  of  life  might  not  be 
appreciably  lessened,  say,  for  a  century  to  come.  So  little 
connedlion  has  the  persistence  of  energy  with  the  sum  total 
of  people  which  this  earth  can  support  at  any  one  time  I 
But  the  quantity  of  such  energy,  especially  in  the  forms  of 
light  and  heat,  is  a  matter  of  much  greater  importance  in 
this  connedlion.  Did  the  earth  receive  a  considerably  larger 
supply  of  heat,  Greenland,  Spitsbergen,  the  vast  Antarftic 
continent,  and  many  other  portions  of  the  frigid  zones  now 
waste,  might  be  covered  with  luxuriant  crops.  Hence  it  is 
not  so  much  the  persistence,  as  the  present  quantity  of  light 
and  heat,  which  gives  the  physical  limit  of  population. 

We  may  go  further :  the  invariability  of  the  total  amount 
of  energy  in  the  universe  is  not  to  be  called  in  question. 
But  that  our  earth  will  continue  for  ever  to  receive  the  same 
share  of  light  and  heat  as  she  now  does  is,  in  the  present 
state  of  knowledge,  not  to  be  supposed.  The  sun,  which 
took  its  origin  in  time,  must  in  time  cool  down,  and  cease 
to  iiTadiate  the  planets.  The  planets  themselves  will  have 
long  ago  dissipated  their  stock  of  internal  heat,  and  will 
therefore  either  continue  to  roll  round  the  extindt  sun  as 
dark,  dead  bodies, — ^the  corpses  of  worlds, — or  will,  one  by 
one,  have  fallen  into  the  decaying  luminary,  and  for  a  time 
have  revived  his  power. 

The  latter  case  is,  of  course,  instant  destrudtion.  The 
former  must  mean  a  gradual  decrease  of  the  light  and  heat, 
which  even  now  is  insufficient  to  maintain  the  whole  globe 
in  a  condition  fit  for  the  maintenance  of  higher  plant  and 
animal  life.  Consequently  the  time  must  come — ^though  it 
may  be  yet  far  remote,  and  may  approach  very  slowly — 
when  the  lifeless  and  useless  portions  of  the  globe  will 
broaden,  and  when  death  and  sterility  will  creep  from  the 
Poles  into  what  are  now  temperate  regions.  Surely  the 
persistence  of  energy  affords  a  shadowy  basis  for  a  faith  in 
the  possibility  of  a  population  of  a  thousand  billions  I 

We  come  now  to  the  second  truth  upon  which  Mr.  George 
builds  his  extravagant  estimate.  Matter  is,  as  far  as  we  can 
perceive,  indestrudlible.  Be  it  so.  But  matter,  as  every 
school-boy  is  in  these  days  supposed  to  know,  consists  of 
some  seventy  distindl  kinds,  not  by  any  human  agency  con- 
vertible one  into  another.  Of  some  of  these  kinds  the  supply 
is  pradlically  indefinite,  whilst  that  of  others  is  very  limited. 
Now  it  happens  that  some  of  the  elements  which  are  em- 
ployed in  building  up  the  bodies  of  plants  and  animals,  and 
without  which  they  cannot  exist,  are  comparatively  scarce* 
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One  of  these  elements  is  phosphorus.  Without  it  plants 
cannot  grow.  Without  it  the  nervous  system  and  the  bones 
of  animals  cannot  be  formed.  Now — ^borrowing  an  illus- 
tration from  a  critique  in  the  "  Chemical  News  " — ^we  will 
suppose  a  planet  which  contains  in  its  rocksi  its  soils,  and  its 
waters,  a  million  ounces  of  phosphorus  in  different  states. 
Suppose  such  planet  inhabited  by  a  race  of  beings,  each  of 
which,  on  an  average,  contains  an  ounce  of  phosphorus  in 
its  body.  The  eternity  of  phosphorus,  and  of  every  other 
form  of  matter  notwithstanding,  it  is  plain  that  a  thousand 
millions  of  such  beings  could  not  co-exist  upon  the  face  of 
the  planet  in  question. 

It  is  surely,  then,  evident  that  the  limit  to  population  is 
given  by  the  quantity  of  certain  kinds  of  matter,  their  in- 
destructibility being  utterly  unable  to  make  one  ounce  play 
the  part  of  two,  or  of  a  hundred  or  of  a  thousand  ounces. 

But  we  may  go  very  much  farther.  We  cannot  live  on — 
or,  in  more  technical  language,  we  cannot  assimilate — the 
elements  such  as  they  exist  in  the  free  state,  or  in  inorganic 
combinations  in  the  air,  the  water,  and  the  rocks.  Our 
need  for  phosphorus  has  been  already  referred  to.  But  if 
we  take  into  our  stomachs  free,  pure  phosphorus,  in  its  un- 
combined  condition,  the  result  is  not  nutrition,  but  death. 
Or  suppose  we  take  one  of  its  mineral  compounds,  such  as 
apatite,  a  phosphate  of  lime,  or  vivianite,  a  phosphate  of 
iron,  grind  it  into  the  finest  powder,  and  swallow  it.  Will  it 
in  any  way  nourish  us  ?  Will  it  supply  our  bodies  with  the 
phosphorus  which  they  need  ?  Not  in  the  least.  It  will  be 
excreted  just  as  it  was  eaten,  unchanged  and  undigested. 

Another  essential  component  of  our  bodies  is  nitrogen. 
The  atmosphere,  we  know,  contains  a  relatively  infinite 
supply  of  nitrogen  in  the  free  or  elementary  state.  We  take 
this  nitrogen  into  our  bodies  at  every  breath  we  draw ;  but 
it  is  not  retained  and  assimilated :  we  exhale  it  again  un- 
changed precisely  as  we  drew  it  in. 

Just  the  same  is  the  case  with  carbon,  one  of  the  most 
abundant  components  of  our  bodies.  It  exists  in  the  dia- 
mond, in  graphite,  in  anthracite  in  a  nearly  pure  condition. 
It  is  found  in  the  air,  in  the  form  of  carbonic  acid.  But  we 
cannot  obtain  the  carbon  we  want  by  eating  graphite  or  in- 
haling carbonic  acid. 

In  like  manner  we  might  pass  through  the  whole  list  of 
substances  which  go  to  build  up  our  bodies,  and  show  that 
we  cannot  obtain  them  from  mineral  sources.  Our  supply 
of  all  these  substances  is  drawn  from  the  consumption  of 
vegetable  and  animal  matters  containing  them  in  organic 
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combination.  And  these  compounds  which  nourish  us  are 
not  eternal  or  indestru(5lible ;  they  are  very  easily  destroyed, 
and  their  elaboration  is  tedious.  So  far  we  cannot  make 
even  the  simplest  of  them  artificially.  We  cannot,  so  far, 
take  the  oxygen  and  hydrogen  of  water  and  the  carbon  of 
coal  or  chalk,  or  of  the  atmosphere,  and  combine  them  to- 
gether so  as  to  form  starch,  or  sugar,  or  oil.  We  have  to 
depend  on  the  agency  of  plants,  and  to  wait  while  they 
effect  the  task,  which,  in  regions  outside  the  tropics,  they 
only  carry  on  for  about  half  the  year.  Plants,  then,  can 
extract  phosphorus,  and  lime  and  sulphur,  &c.,  from  the 
soils ;  carbon,  oxygen,  hydrogen,  and  nitrogen  from  the  air, 
the  water,  and  from  the  remains  of  plants  and  animals 
which  have  ceased  to  live,  and  can  elaborate  the  whole  into 
compounds  which  we  in  turn  can  digest  and  assimilate,  or, 
in  other  words,  make  part  of  ourselves.  One  task,  how- 
ever, the  plant  is  unable  to  do :  it  cannot,  as  the  most  care- 
ful experiments  show,  take  the  free  nitrogen  of  the  air  and 
assimilate  it.  It  has  to  depend  upon  certain  compounds  of. 
nitrogen,  such  as  ammonia  and  nitric  acid,  which  exist  in 
the  air,  the  water,  and  the  soil,  but  to  a  very  limited  extent. 
Now  these  compounds  of  nitrogen  are  being  formed  but 
slowly,  and  they  are  very  liable  to  destruAion,  i.e.,  to  a 
decomposition  into  free  nitrogen.  Whether  the  entire  stock 
of  combined  nitrogen  in  the  world  is  maintained  at  a  con- 
stant level,  or  is  decreasing,  is  a  very  doubtful  question.  It 
is  certain  that  if  we  allow  animal  matter,  blood,  flesh, 
urine,  &c.,  to  putrefy,  a  certain  proportion  of  the  nitrogen 
present  escapes  as  free  nitrogen. 

Whether  man  will  ever  succeed  in  making  the  nitrogen  of 
the  atmosphere  available  as  plant-food, — and  hence  ulti- 
mately as  human  food, — by  converting  it  into  ammonia  or 
nitric  acid,  time  only  can  show.  Many  experimentalists 
have  grappled  with  this  grand  problem,  and  ammonia,  &c., 
have  been  actually  produced,  but  so  far  the  cost  of  the 
article  obtained  has  exceeded  its  value.  Hence  it  is,  for  the 
present,  premature  to  take  the  free  nitrogen  of  the  atmo- 
sphere into  account  as  a  possible  source  of  food. 

Now  why  do  we  mention  the  above  fa6ts,  which,  to  many 
of  our  readers  at  least,  must  be  a  thrice-told  tale  7  Simply 
to  remind  them  how  very  much  more  of  the  elements  of 
food  are  required  than  what  is,  at  any  given  moment,  locked 
up  in  human  bodies.  To  take  a  very  simple  illustration  :  a 
trader  needs  not  merely  capital  sufficient  to  stock  his  shop  ; 
he  requires  funds  sufficient  to  maintain  himself,  to  meet  all 
current  expenses^  and  to  buy  in  fresh  goods  until  the  pay- 
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ments  for  his  first  sales  have  come  in.  Just  so  here.  Let 
us  take  the  single  case  of  phosphorus.  Besides  the  quantity 
contained  in  the  bodies  of  man  and  other  animals,  there  is 
a  reserve-capital  in  the  soil;  there  is  a  further  stock  of 
phosphorus  in  the  bodies  of  the  dead  and  the  excreta  of  the 
living  which  is  being  gradually  converted  into  plant-food, 
and  there  is  a  further  quantity  accumulating  in  the  tissues 
of  plants,  but  not  available  until  the  crops  have  reached 
maturity.  All  these  items  form,  so  to  speak,  the  world's 
working  capital  of  phosphorus.  Is  there  the  remotest  pos- 
sibility that  this  capital  is  large  enough  to  enable  her  to 
condudt  operations  a  million  times  larger  than  those  which 
even  now  appear  at  times  to  cripple  her  resources  ? 

As  with  phosphorus  so  with  combined  nitrogen,  and  more 
or  less  with  all  the  rarer  constituent  elements  of  our 
bodies* 

We  have  still,  however,  one  important  consideration,  viz., 
the  fadl  that  a  very  large  proportion  both  of  the  excreta 
and  of  the  dead  bodies  of  mankind  are,  so  to  speak,  with- 
drawn from  circulation.  The  liquid  and  solid  excrements  of 
the  four  million  inhabitants  of  London,  together  with  their 
household  refuse  of  various  kinds,  are  let  flow  into  the  sea. 
How  long  it  may  be  before  they  can  reappear  in  the  form  of 
plant-food—  much  more  of  human  food — it  is  impossible  to 
calculate. 

We  have  thus  shown  that  the  chemical  limit  of  possible 
population  depends  not  on  the  "  eternity  "  of  matter,  but  on 
the  supply  of  certain  kinds  of  matter  as  existing  in  certain 
conditions,  which  are  anything  but  eternal. 

There  is  another  limit  easily  overlooked  by  orators  and 
enthusiasts.  Every  sanitarian  knows  the  difficulty  of  ob- 
taining, for  domestic  purposes,  a  sufficiency  of  pure  water 
untainted  by  putrescent  or  putrescible  animal  matter,  Let 
us  imagine  the  population,  and  consequently  the  quantity  of 
pollution  increased  a  million/old.  How  is  pure  water  to  be 
procured  ?  In  like  manner,  how  are  the  excreta  of  such  a 
fearful  multitude  to  be  disposed  of?  Where  will  be  the 
gathering-grounds  for  water,  the  irrigation-farms,  or  even 
the  precipitation-tanks,  when  an  uninhabited  acre  will  be  a 
rarity? 

There  is  a  further  limit  to  population,  having  its  seat  in 
the  organic  world.  So  far  we  have  found  that  as  man  in- 
creases, and  as  the  plants  and  animals  which  he  cultivates 
and  protefts  multiply,  there  increase  also  other  species 
of  plants  and  animals  which  are  man's  enemies,  or,  in  more 
modern  phraseology,  his  competitors.  These  enemies  either 
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insist  upon  sharing  man*s  food^  and  from  their  numbers  and 
their  minuteness  contrive  to  get  the  first  share,  leaving  him 
the  residue ;  or  they  attack  our  food-plants  in  an  immature 
statCi  and  to  a  great  extent  prevent  them  from  growing. 
These  beings — ^from  rats,  mice,  and  sparrows,  down  to  the 
Phylloxera^  and  even  to  the  Fungi  which  occasion  the  potato- 
disease,  the  coffee-disease,  the  rust  and  smut  in  wheat, 
and  to  the  microbia  of  splenic  fever  in  cattle  and  sheep — 
are  so  numerous  and  varied  that  a  mere  catalogue  would 
exceed  the  space  at  our  disposal.  Fortunately  nothing  of 
the  kind  is  needed.  Man  hitherto  has  been  very  unsuccess- 
ful in  waging  war  with  these  enemies.  In  how  few  countries 
have  even  the  larger  beasts  of  prey  been  completely  stamped 
out !  As  for  the  smaller  pests,  they — as  we  have  already 
hinted — "  grow  with  man's  growth  and  strengthen  with  his 
strength."  We  have — or  rather  had,  for  they  have  been 
stolen  by  some  visitor — a  couple  of  specimens  of  the  Colo- 
rado beetle,  captured  in  New  Mexico  some  thirty  years  ago. 
In  those  days  it  was  a  not  very  common  species,  one, 
amongst  other  Chivsomelidfie,  living  on  wild  Solanacese,  and 
not  interfering  with  man's  well-being.  But  as  cultivation 
was  extended,  and  as  potato- fields  came  into  existence  near 
the  haunts  of  this  harmless  beetle,  it  suddenly  multiplied  to 
an  extent  heretofore  unknown,  seleAed  the  potato  as  its 
food-plant,  swept  the  country  to  the  Atlantic,  and  destroyed 
untold  thousands  of  tons  of  what  would  otherwise  have  been 
human  nutriment.  Such  has  been  the  career  of  other  ver- 
min, pests,  and  parasites,  and  such  it  will  continue,  to  an 
increasing  extent,  unless  man  finds  out  new  and  improved 
means  for  their  destru  Aion.  Here,  then,  we  have  what  may 
be  called  the  biological  limit  to  population. 

The  war  against  poverty  must  be  waged  by  means  of  in- 
vention and  discovery.  He  who  can  increase  the  supply  of 
plant-food,  or  who  can  form  human  food  synthetically  from 
its  elements,  does  far  more  for  the  well-being  of  his  fellows 
than  all  the  orators  and  agitators  of  the  day.  But  scientific 
research  is  less  exciting  to  the  multitude  than  mass-meetings, 
processions,  and  inflammatory  harangues. 

As  for  the  '*  deduftions  **  of  Mr.  Henry  George,  we  hope 
that  the  passage  which  we  have  quoted  from  his  work  is  not 
^  fair  average  specimen ;  otherwise  there  is  woe  in  store  for 
his  followers,  and  for  the  world  at  large  in  proportion  as  his 
teachings  meet  with  acceptance. 
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11.    VACCINATION. 

By  G«  S.  GiLBBS, 

tS  Vaccination  scientific?  The  late  President  of  the 
Royal  Society  thought  it  involved  "  a  scientific  prin- 
ciple " ;  but  if  it  be  true,  as  it  certainly  largely  is,  that 
"Science  is  measurement,"  then  our  objeft  of  research 
should  be  capable  of  definition.  The  importance  of  clear 
definition  is  that  it  relieves  the  mind  from  idle  speculation. 
But  here  is  our  initial  difficulty ;  for  the  word  Vaccination 
has  become  a  sort  of  conventional  term,  and  is  applied  to 
many  things  which  could  not  have  been  in  the  mind  of 
Jennen 

Dn  Ballard,  in  his  Prize  Essay  **  On  Vaccination,"  says^ 
in  reference  to  infant  vaccination,  that  "  medical  man  and 
parent  alike,"  and  again,  in  reference  to  adult  vaccination, 
"  the  patient  and  surgeon  alike,  should  not  suppose  that  in 
the  adl  of  vaccination  they  were  engaged  in  the  peformance 
of  a  rite,  but  remember  seriously  that  the  objeA  is  the  inflic" 
Hon  of  a  disease.'^  It  might  be  supposed  that  the  business  of 
a  physician,  consulted  by  a  parent  as  to  the  health  of  a 
child,  would  be  to  cure,  not  to  infliA,  disease  ;  and  equally, 
that  the  last  thing  a  surgeon  would  do  would  be  to  operate 
in  any  way  upon  a  perfectly  healthy  body.  It  is  interesting 
to  notice  that,  as  vaccination  is  no  part  of  either  medicine 
or  surgery,  the  author  divides  the  objedls  of  solicitude  be- 
tween the  physicians  and  surgeons,  lest  he  should  create 
jealousy,  and  hands  over  the  infants  to  the  former,  while  the 
adults  have  to  face  the  latter.  But  whatever  hesitancy 
there  may  have  been  on  this  point,  there  is  none  as  to  the 
"  infliftion  of  disease."  And,  extraordinary  as  this  may 
appear,  he  is  supported  in  it  by  no  less  eminent  an  authority 
than  the  late  Dr.  Farr,  who,  in  one  of  his  many  excellent 
letters  to  the  Registrar-General,  lays  down  some  sanitary 
rules,  and  among  them  this : — "  Fortify  the  body  by  a  mild 
disease,  if  such  is  known,  against  a  severe  disease.  Vacci^ 
nation,  or  even  Inoculation,  if  Vaccination  had  not  been 
discovered,  is  properly  praAised  under  this  rule."  It  may 
be  allowed  to  conjefture  that  such  a  rule  would  never  have 
issued  from  the  clear  intellect  of  Dr.  Farr  if  the  practice 
had  not  preceded  it. 

In  our  scientific  research  we  have  now  advanced  one 
step.  Vaccination  is  the  infiiAion  of  disease.  We  proceed 
to  enquire  what  disease  ?    There  are  three  kinds  connected 
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with  the  pradlice  which  may  be  distinguished,  though  not 
scientifically  definable, — the  disease  a  la  Jenner,  h  la  Ceely, 
and  a  la  Cameron,  all  supposed  to  be  prophyladtic  of  small- 
pox.   According  to  Jenner  it  was  the  disease  of  cowpox,  and 
that  not  the  eruption  arising  as  an  outward  manifestation  of 
bad  health  in  the  cow,  but  the  effedl  of  transmission  from 
the  diseased  horse,  by  the  accident  of  dirty  grooms  adting 
as  milkmaids.    He  describes  the  effeA  of  inoculating  this 
disease  upon  the  healthy  human  frame : — ''Absorption  takes 
place,  and  tumours  appear  in  each  axilla.    The  system  be- 
comes afiedted,  the  pulse  is  quickened ;  shiverings  succeeded 
by  heat,  general  lassitude,  and  pains  about  the  loins  and 
limbs,  with  vomiting,  come  on.    The  head  is  painful,  and 
the  patient  is  now  and  then  even  affedled  with  delirium. 
These  symptoms,  varying  in  their  degree  of  violence,  gene- 
rally continue  from  one  day  to  three  or  four,  leaving  ulcerated 
sores  about  the  hands,  which,  from  the  sensibility  of  the 
parts,  are  very  troublesome,  and  commonly  heal  slowly,  fre- 
quently becoming  phagedenic,  like  those  from  which  they 
sprang."    A  little  further  on  in  the  same  treatise  he  re- 
marks : — "  But  what  renders  the  cowpox  virus  so  extremely 
singular  is,  that  the  person  who  has  been  thus  afiefted  is 
for  ever  after  perfeftly  secure  from  the  infeftion  of  small- 
pox."    Vaccination  of  this  kind  is  now  seldom  met  with ; 
but  a  case,  a  few  years  ago,  fell  under  our  observation  in 
which  the  prediction  was  certainly  fulfilled,  for  the  infant 
succumbed  in  a  few  days,  and  the  rarity  of  the  occurrence 
was  attested  by  the  medical  attendant  certifying  the  death 
as  from  measles.     When  the  gentle  and  reverend  father 
meekly  suggested  that  the  measles  were  of  an  unusual  kind, 
the  reply  was  "  Yes,  they  were  suppressed,  you  see."    And 
so  was  the  truth  at  the  same  time,  by  honest  ignorance. 

The  disease  o  la  Ceely  originated  about  fifty  years  after 
the  disease  d  la  Jenner.  The  more  frequent  occurrence  of 
smallpox  after  operations  for  cowpox  gave  rise  to  the  idea 
that  the  virus  was  enfeebled,  attenuated,  or  diluted  beyond 
the  point  of  usefulness,  and  that  it  required  to  be  renewed 
or  somehow  strengthened.  This  led  to  the  development  by 
Mr.  Ceely,  of  Aylesbury,  of  the  notion  that  the  cowpox  and 
smallpox  were  essentially  identical,  by  inoculating  matter 
taken  from  smallpox  patients  on  cows,  and  subsequently 
inoculating  the  human  frame  with  the  produft.  The  result 
was  the  appearance  of  normal  vaccine  vesicles.  This  per- 
formance was  lauded  in  the  House  of  Commons,  by  Mr. 
Lowe,  as  the  most  wonderful  improvement  in  the  praAice 
of  vaccinationi  and  was  by  some  supposed  to  supply  a  more 
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reasonable  basis  for  it  than  it  had  yet  had.  This  disease  d  la 
Ceely  is  more  frequently  observable  than  the  disease 
a  la  Jenner,  especially  in  those  times  when  the  atmospheric 
conditions  are  such  as  to  favour  the  spread  of  smallpox. 
So  frequently  does  smallpox  make  its  appearance  very  soon 
after  vaccination,  and  so  frequently  does  this  smallpox  con- 
current with  cowpox  (so  called)  prove  fatal,  that  the 
Registrar-General  was  prevailed  upon  to  lay  down  a  rule 
that  such  deaths  by  smallpox  as  occurred  within  three  weeks 
of  the  operation  should  be  recorded  as  unvaccinated  small- 
pox, while  they  were  really  the  natural  and  scientific  result 
of  Ceelyism. 

Of  the  precise  efifedls  of  the  disease  a  la  Cameron  it  is 
not  possible  to  say  very  much,  because  it  is  not  yet  suffi- 
ciently patronised ;  but  it  may  be  interesting  to  note  the 
cause  of  its  invention.  The  more  or  less  constant  recur- 
rence of  unforeseen  results  in  the  course  of  operations,  pre- 
sumably consequent  upon  the  accession  from  the  numerous 
bodies  operated  on  of  various  poison  germs  to  unite  with 
and  accompany  the  virus  inserted,  led  to  extended  contro- 
versies, to  which  lack  of  space  forbids  further  allusion,  and 
eventually  to  the  official  recognition  as  vaccination  of  the 
practice  of  taking  some  virus  from  an  animal  which  had 
developed  sores,  as  a  consequence  of  bad  health  and  keeping 
this  morbid  virus  in  motion  by  constantly  transferring  it 
from  calf  to  calf.  This  virus  is  said  to  be  innocuous.  But 
innocuous  virus  is  a  thing  scarcely  known  to  Science,  and 
already  complaints  are  being  heard  of  unexpected  results. 

A  consideration  of  these  circumstances  will  lead  us  readily 
to  see  that  definition  is  not  very  easy.  When  we  face  the 
small  sack  of  poisonous  matter  delicately  named  a  vaccine 
vesicle,  which  is  to  provide  us  with  the  means  of  inflidling 
disease,  what  knowledge  can  we  have  of  its  contents  ?  How 
can  we  know  what  disease  we  are  about  to  inflict  by  its  aid  ? 
Does  it  contain  a  germ  of  the  horse  poison  accidentally 
communicated  to  the  cow  nearly  a  century  ago  ?  Does  it 
contain  a  germ  of  the  smallpox  virus  inflidled  on  the  cow 
thirty  years  ago  ?  Does  it  contain  a  germ,  the  outcome  of 
the  cow's  own  internal  disorder,  said  to  be  innocuous? 
Further,  does  it  contain  a  germ  the  outcome  of  some  inter- 
nal disorder  of  the  person  on  whom  it  is,  or  of  the  person 
or  persons  from  whom  the  matter  has  been  transmitted  ? 
Do  medical  art  and  surgical  science,  either  or  both,  supply 
us  with  any  answers  to  these  questions  ?  Whether  they  do 
or  can  is,  however,  of  small  importance  as  compared  with 
the  answer  to  the  pra(5tical  question,  whether  the  multiplied 
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and  renewed  inflidtion,  haphazard,  of  diseasesi  results  in 
the  redudlion  of  smallpox  7  It  is  often  asserted  that  no  one 
ever  pretended  that  vaccination  would  abolish  smallpox. 
But  Jenner  told  the  House  of  Commons,  in  1802,  that  he 
confidently  expeAed  the  extension  of  the  inoculation  of  the 
cowpox  to  do  so,  and  in  1852  the  Epidemiological  Society,  or 
rather  the  late  Dr.  Seaton,  assured  the  House  of  Lords  that 
"  everybody  was  liable  to  smallpox  unless  vaccinated  " — a 
diAum  untrue  both  in  what  it  asserts  and  what  it  implies. 
We  have  the  means  of  testing  the  value  of  these  prediAions 
in  our  own  country  by  the  Death  Register,  which  is  suffi- 
ciently accurate  for  our  purpose,  since  the  year  1838.  We 
find,  then,  from  the  Death  Register  for  England  and  Wales, 
that  between  the  years  1838  and  1853,  while  vaccination 
was  voluntary,  the  annual  smallpox  mortality  varied  from 
2715  to  16,268 ;  and  between  the  years  1854  and  1872,  with 
vaccination  largely  increased  under  compulsion,  from  1320 
to  22,907.  The  variations  in  London  for  the  same  periods, 
respeftively,  were  from  21  r  to  3817,  and  from  156  to  7876. 
We  have  at  hand  the  record,  for  the  years  1855  to  1873)  of 
smallpox  mortality  in  Scotland,  which  in  point  of  population 
is  something  like  London  turned  out  into  the  country.  Here 
we  find  that  for  the  years  1855  to  1864,  under  voluntary 
vaccination,  the  variation  was  from  426  to  1741 ;  and  for 
the  years  1865  to  1873,  under  compulsion,  from  15  to  2448. 

It  seems  difficult,  in  the  face  of  these  figures,  to  see  value 
in  vaccination  as  a  prophylaAic. 

But  we  have  another  witness  to  call  in  the  Reports  of  the 
French  Academy  of  Medicine,  which  coUedl  from  the  several 
Departments  of  France  an  account  not  only  of  the  deaths 
by  smallpox,  but  also  of  the  cases  occurring  year  by  year. 
1  hese  Reports  have  been  carefully  examined  and  collated 
for  the  years  1865,  1866,  and  1867,  and  each  tells  the  same 
tale.  There  is  no  diredt  compulsion  on  this  subjedl  in 
France,  and  the  greatest  diversity  of  praAice  exists  in  the 
several  Departments.  Thus,  the  whole  country  being  divided 
into  two  groups  of  Departments,  viz.,  those  in  which  the 
proportions  of  vaccinations  to  births  reach  50  per  cent 
(averaging  77  per  cent)  and  those  in  which  the  proportion  is 
less  (averaging  35  per  cent),  we  find  that  for  the  former 
group  the  cases  were  (in  proportion  to  10,000  births),  in  1865, 
569  as  compared  with  222  for  the  latter,  less  vaccinated 
group.  In  1866  the  corresponding  record  is  400  to  130 ;  and 
in  1867,  254  to  83.  Here  we  have  surely  a  clear  evidence 
that  the  extension  of  vaccination  does  not  necessitate  a 
diminution  of  smallpox- 
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But  if  the  vaccinated  are  in  no  better  position  than  the 
unvaccinated  with  regard  to  attack,  are  they  not  better 
situated  with  regard  to  recovery  ?  The  answer  of  the  French 
record  is  clear  to  the  contrary.  Taking  the  years  and  groups 
of  Departments  as  above,  the  figures  in  regard  of  smallpox 
deaths  to  births  are  52  to  17,  52  to  ii|  and  28  to  8.  The 
less  vaccination,  the  less  smallpox  mortality. 

Yet  further,  the  proportions  of  smallpox  deaths  to  small- 
pox cases  for  the  same  groups  and  years  are,  in  percentages, 
9*1  to  77,  12*9  to  8'5,  and  io'6  to  9*2 ;  or  for  the  three 
years  taken  together,  io'86  in  the  Departments  most  vacci- 
nated to  8*46  in  the  Departments  least  vaccinated.  These 
fadts  are  so  much  opposed  to  the  constant  assertions  made 
respecting  the  greater  fatality  of  smallpox  among  the  un- 
vaccinated, on  the  authority  of  Hospital  reports,  that  we 
must  now  endeavour  to  bring  a  little  scientific  measurement 
to  bear  on  these. 

To  obtain  our  standard  rule  we  must  revert  to  the  condi- 
tion of  things  in  the  last  century,  in  this  country,  when  and 
where  the  smallpox  was  a  more  or  less  constant  subjedt  of 
controversy.  The  controversy  arose  in  this  manner : — Lady 
Mary  Wortley  Montague  returned  from  Turkey  imbued  with 
the  desire  to  introduce  the  Turkish  method  of  inoculation 
of  the  smallpox  as  a  means  of  averting  an  attack  of  the 
disorder  when  epidemically  prevalent.  All  English  physi- 
cians did  not  take  kindly  to  the  notion;  and  when  her 
ladyship's  influence  at  Court  procured  the  release  of  six 
prisoners  from  Newgate,  conditional  on  their  submitting  to 
the  operations  of  Mr.  Maitland,  there  were  pretty  lively 
passages  of  literary  arms  among  the  medical  men  who  took 
an  interest  in  the  subje<5l,  the  operator  and  his  friends  re- 
porting a  complete  success,  and  others  denying  that  the 
disease  inflicted  had  any  of  the  proper  characteristics  of 
smallpox.  None  of  the  six  died,  however,  from  the  effeiSls 
of  the  operation,  and  fashion  and  fashionable  physicians 
speedily  arranged  themselves  by  the  side  of  her  ladyship. 
Among  these  was  Dr.  Jurin,  some  time  Secretary  of  the 
Royal  Society,  who  took  the  very  obvious  method  of  recom- 
mending the  new  pra<5lice  by  contrasting  the  small  fatality 
resulting  from  it  with  the  general  fatality  of  smallpox  oc- 
curring in  the  usual  way.  He  was  an  industrious,  clever, 
and  honest  partizan,  and,  by  no  small  efforts,  he  colle(5ted 
from  different  parts  of  this  country  records  of  various  epi- 
demic attacks  amounting  altogether  to  18,066  cases  with 
2986  deaths,  being  a  fatality  of  16*53  per  cent.  The  con- 
clusion thai  this  should  be  accepted  as  the  normal  fatality  of 
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natural  smallpox  was  hotly  contested  by  Dr.  Wagstaffe,  a 
well-known  contemporary  of  Jurin,  who  declared  that  when 
he  wrote  the  fatality  of  smallpox  did  ''  not  exceed  one  in  a 
hundred."  And  Isaac  Massey,  at  the  same  period,  Apothe- 
cary to  Christ's  Hospital,  stated  that  in  several  years  only 
one  child  (''  and  he  a  surgeon's  patient  before  ")  had  died  of 
the  disorder,  although  **  hundreds  had  been  down  of  it." 
Time  operates  with  cooling  wings ;  and  we  may  fairly  sup- 
pose all  partizan  heat  dissipated  when  the  writer  of  the 
article  on  Smallpox  Inoculation  for  *'  Rees's  Cyclopaedia," 
published  in  i779>  stated  that  **  From  a  general  calculation 
it  appears  that,  in  the  hospitals  for  smallpox  and  inoculation, 
72  die  out  of  400  having  the  distemper  in  the  natural  way, 
and  only  one  out  of  this  number  when  inoculated."  That 
is,  in  the  smallpox  hospitals  in  this  country  in  the  last 
century,  all  the  patients  being  necessarily  unvaccinated,  the 
fatality  was  18  per  cent.  We  take  this  as  our  standard  rule. 
Now  the  disorder  of  smallpox  being  always  of  the  same 
general  charafter,  "  changed  in  nothing,"  and  hospital  ac- 
commodation at  present  not  being  inferior  to  that  of  the 
last  century,  we  might  fairly  expe<5l  the  hospital  fatality  now 
to  be  about  18  per  cent  for  the  unvaccinated,  and  propor- 
tionately less  in  the  total  as  the  proportion  of  vaccinated 
patients  increased,  if  it  were  true  that  these  died  at  a  lower 
rate  than  the  others.  On  the  basis  of  a  death-rate  for  the 
vaccinated  of  (say)  one-fourth  of  that  of  the  unvaccinated, 
what  would  be  the  total  fatality  in  a  hospital  where  one-half 
of  the  patients  were  vaccinated  ?  Answer,  11 J  per  cent. 
On  the  same  basis,  what  would  be  the  total  fatality  in  hos- 
pitals where  three-fourths  of  the  patients  were  vaccinated  ? 
Answer,  7I  per  cent.  But  in  the  Highgate  Smallpox  Hos- 
pital, during  the  sixteen  years  1836  to  1851,  there  were  5652 
patients,  of  whom  3094  (more  than  half)  were  classed  as 
vaccinated,  yet  the  fatality  in  the  total  was  19*97  per  cent; 
and  in  the  hospitals  under  the  care  of  the  Metropolitan 
Asylums  Board,  during  1870,  '71,  and  '72,  there  were  14,808 
patients,  of  whom  no  less  than  11,174  (just  over  three- 
fourths)  were  classed  as  vaccinated,  yet  the  fatality  in  the 
total  was  i8'66  per  cent.  That  is  to  say,  that  what  is  proved 
true  of  the  populations  at  large  of  England,  Scotland,  and 
France,  is  proved  true  also  of  the  patients  in  smallpox  hos-* 
pitals,  that  the  extension  of  vaccination  has  no  diminishing 
efTeA  upon  the  smallpox  death-rate. 

Although  these  hospital  reports,  which  may  be  taken  as 
t}'pical,  for  almost  all  those  published  are  drawn  up  on  the 
same  lines^  reveal  in  this  striking  manner  the  failure  of 
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vaccination  to  mitigate  any  more  than  to  proteA^  they  are 
constantly  appealed  to  for  proof  of  the  value  of  vaccination  as 
a  life-saver  from  smallpox  after  attack,  because  a  differential 
fatality  is  stated  for  the  unvaccinated  and  the  vaccinated. 
Thus  Mr.  Marson  states  that  the  unvaccinated  died  at  the 
rate  of  35*55  per  cent,  and  the  vaccinated  at  the  rate  of  676 
per  cent ;  and  the  Metropolitan  Board  state  that  their  un- 
vaccinated patients  died  at  the  rate  of  44*80  per  cent,  and 
the  vaccinated  at  the  rate  of  10*15  P^^^  ctai.  These  figures 
are  simply  incredible  for  those  who  are  acquainted  with  the 
nature  and  history  of  the  disorder;  for  not  only  is  there  no 
reason — physiological,  pathological,  or  other — for  supposing 
that  the  vaccination  of  the  vaccinated  diminishes  their  own 
risk  when  attacked,  but,  h  fortiori,  no  reason  for  supposing 
that  the  operations  performed  on  their  bodies  could  anyhow 
increase  the  risk  of  death  for  those  who  had  not  had  any 
disease  inflidted  upon  them. 

It  has  been  said  that  to  question  their  accuracy  implies  a 
charge  of  conspiracy  to  deceive  on  the  part  of  Smallpox 
Hospital  dodlors  the  world  over ;  but  a  little  consideration 
will  show  that  they  are  the  outcome  of  a  somewhat  indolent 
want  of  thought. 

The  disorder  of  smallpox  is  one  of  very  various  degrees 
of  danger,  according  to  the  sparseness  or  abundance  of  the 
eruption,  and  the  severest  and  most  probably  fatal  cases  are 
those  of  the  kind  called  confluent,  in  which  the  pustules  run 
together,  and  completely  cover  large  portions,  or  the  whole, 
of  the  body.  Yet  the  classification  is  made  according  to  the 
rule  that  evidence  of  vaccination  consists  in  the  visibility  of 
marks, — a  rule  certainly  misleading  in  the  case  of  such  a 
disorder,  as  is  clearly  pointed  out  by  Dr.  Russell,  of  Glasgow, 
who,  in  giving  some  information  about  Hospital  Smallpox 
in  that  city,  states  that  some  (he  does  not  say  how  many) 
patients  who  had  been  recorded  on  admission  as  unvac- 
cinated, because  of  the  absence  or  invisibility  of  marks, 
when  they  became  convalescent  showed  marks  of  vaccina- 
tion, "  some  of  them  very  good."  He  amended  his  record 
in  consequence,  but  yet  left  it  erroneous, — a  double-thonged 
whip  for  the  Anti-Vaccinists ;  for  the  patients  who  died, 
died  "  unvaccinated,"  while  those  who  recovered  went  to 
swell  the  list  of  "  vaccinated  "  recoveries.  An  additional 
proof  of  the  accuracy  of  this  explanation  is  afforded  by  the 
introdudlion  into  more  recent  hospital  reports  of  a  column 
of  *'  doubtful,"  or  *'  said  to  be  vaccinated,  but  having  no 
marks  " ;  and  these  classes  show,  as  would  be  reasonably 
expe^dy  a  very  high  rate  of  fatality. 
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We  conclude^  then,  that  Vaccination  is  not  scientific; 
that  it  cannot  be  accurately  defined ;  that  it  is  completely 
useless  for  its  assumed  purpose ;  that  fortification  of,  the 
body  by  disease  is  a  mischievous  myth,  and  that  the  sooner 
the  praftice  is  discontinued  the  better  it  will  be  for  the 
health  of  the  community. 


III.    THE    UPRIGHT  ATTITUDE    OF   MANKIND. 


'VERYONE  must  have  heard  or  have  read  of  the 
supposed  perfect  adaptation  of  the  human  frame  to 
bipedal  locomotion  and  to  an  upright  attitude,  as 
well  as  of  the  advantages  which  we  gain  by  this  ere^t 
position.  We  are  told,  and  with  perfect  truth,  that  in  man 
the  occipital  foramen — the  aperture  through  which  the  brain 
is  conneAed  with  the  spinal  cord — is  so  placed  that  the  head 
is  nearly  in  equilibrium  when  he  stands  upright.  In  other 
Mammalia  this  aperture  lies  further  back,  and  takes  a  more 
oblique  direction,  so  that  the  head  is  thrown  forwards,  and 
requires  to  be  upheld  partly  by  muscular  effort  and  partly  by 
the  ligamentum  nuchae,  popularly  known  in  cattle  as  the 
**  pax-wax.'* 

A^ain,  the  relative  lengths  of  the  bones  of  the  hinder  ex< 
tremities  in  man  form  an  obstacle  to  his  walking  on  all-fours. 
If  we  keep  the  legs  straight  we  may  touch  the  ground  in 
front  of  our  feet  with  the  tips  of  the  fingers,  but  we  cannot 
place  the  palms  of  the  hands  upon  the  ground  and  use  them 
to  support  any  part  of  our  weight  in  walking.  Not  a  few 
other  points  of  a  similar  tendency  have  been  so  often  en- 
larged upon,  in  works  of  a  teleological  chara(5ter,  that  there 
can  be  no  need  even  to  specify  them  at  present. 

But  till  lately  it  has  never  been  asked  **  Is  man's  adapta- 
tion to  an  upright  posture  perfect  ?  "  and  *'  Is  this  posture 
attended  with  no  drawbacks  ? "  These  questions  have  been 
raised  by  Dr.  S.  V.  Clevenger  in  a  Lecture  delivered  before 
the  Chicago  University  Club,  on  April  i8th,  1882,  and 
recently  published  in  the  "American  Naturalist."  This 
LeAure,  we  may  add,  cost  the  speaker  the  chair  of  Compa- 
rative Anatomy  and  Physiology  at  the  Chicago  University  1 
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Dr.  Clevenger  first  discasses  the  position  of  the  valves  in 
the  veins.  The  teleoiogists  have  long  told  us  that  the  valves 
in  the  veins  of  the  arms  and  legs  assist  in  the  return  of 
blood  to  the  heart  against  gravitation.  But  what  earthly 
use  has  a  man  for  valves  in  the  intercostal  veins  which  carry 
blood  almost  horizontally  backwards  to  the  azygos  veins  ? 
When  recumbent  these  valves  are  an  aAual  obstacle  to  the 
free  flow  of  the  blood.  The  inferior  thyroid  veins  which 
drop  their  blood  into  the  innominate  are  obstruAed  by  valves 
at  their  junction.  Two  pairs  of  valves  are  situate  in  the 
external  jugular,  and  another  pair  in  the  internal  jugular, 
but  they  do  not  prevent  regurgitation  of  blood  upwards. 

An  anomaly  exists  in  the  absence  of  valves  from  parts 
where  they  are  most  needed,  such  as  the  venae  cavae,  the 
spinal,  iliac,  haemorrhoidal,  and  portal  veins. 

But  if  we  place  man  upon  all-fours  these  anomalies  dis- 
appear, and  a  law  is  found  regulating  the  presence  or  absence 
of  valves,  and,  according  to  Dr.  Clevenger,  it  is  applicable 
to  all  quadrupeds  and  to  the  so-called  Quadrumana.  Veins 
flowing  towards  the  back — i.e.,  against  gravitation  in  the 
all-fours  posture — are  fitted  with  valves ;  those  flowing  in 
other  directions  are  without.  For  the  few  exceptions  a  very 
feasible  explanation  is  given. 

Valves  in  the  haemorrhoidal  veins  would  be  useless  to 
quadrupeds ;  but  to  man,  in  his  upright  position,  they  would 
be  very  valuable.  ^*  To  their  absence  in  man  many  a  life 
has  been  and  will  be  sacrificed,  to  say  nothing  of  the  dis- 
comfort and  distress  occasioned  by  the  engorgement  known 
as  piles,  which  the  presence  of  valves  in  their  veins  would 
obviate." 

A  noticeable  departure  from  the  rule  obtaining  in  the  vas- 
cular system  of  Mammalia  also  occurs  to  the  exposed 
situation  of  the  femoral  artery  in  man.  The  arteries  lie 
deeper  than  the  veins,  or  are  otherwise  protected,  for  the 
purpose — as  a  teleologist  would  say— of  preventing  serious 
loss  of  blood  from  superficial  cuts.  Translating  this  view 
into  evolutionary  language,  it  appears  that  only  animals 
with  deeply-placed  arteries  can  survive  and  transmit  their 
structural  peculiarities  to  their  pfifspring.  The  ordinary 
abrasions  to  which  all  animals  are  exposed,  not  to  mention 
their  onslaughts  upon  each  other,  would  quickly  kill  off 
species  with  superficially-placed  arteries.  But  when  man 
assumed  the  upright  posture  the  femoral  artery,  which  in 
the  quadrupedal  position  is  placed  out  of  reach  on  the  inner 
part  of  the  thigh,  became  exposed.  Were  not  this  defedt 
greatly  compensated  by  man's  ability  to  proteiSl  this  part  in 
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ways  not  open  to  brutes,  he,  too,  might  have  become  extinA. 
As  it  is,  this  exposure  of  so  large  an  artery  is  a  fruitful  cause 
of  trouble  and  death. 

We  may  here  mention  some  other  disadvantages  of  the 
upright  position  which  Dr.  Clevenger  has  omitted.  Fore- 
most comes  the  liability  to  fall  due  to  an  ere^t  posture  sup- 
ported upon  two  feet  only.  Four-footed  animals  in  their 
natural  haunts  are  little  liable  to  fall ;  if  one  foot  slips,  or 
fails  to  find  hold,  the  other  three  are  available.  If  a  fall 
does  occur  on  level  ground  there  is  very  little  danger  to  any 
mammal  nearly  approaching  man  in  bulk  and  weight.  Their 
vital  parts,  especially  the  heart  and  the  head,  are  ordinarily 
so  near  the  ground  that  to  them  the  shock  is  comparatively 
slight.  To  human  beings  the  effedls  of  a  fall  on  smooth, 
level,  ground  are  often  serious,  or  even  deadly.  We  need 
merely  call  to  mind  the  case  of  the  illustrious  physicist 
whom  we  have  so  recently  and  suddenly  lost. 

The  upright  attitude  involves  a  further  source  of  danger. 
In  few  parts  (if  any)  of  the  body  is  a  blow  more  fatal  than 
over  what  is  popularly  called  the  "  pit  of  the  stomach."  In 
the  quadruped  this  part  is  little  exposed  either  to  accidental 
or  intentional  injuries.  In  man  it  is  quite  open  to  both.  A 
blow,  a  kick,  a  fall  among  stones,  &c.,  may  thus  easily  prove 
fatal. 

Another  point  is  the  exposure  and  prominence  of  the 
generative  organs,  which  in  most  other  animals  are  well 
protefted.  Leaving  danger  out  of  the  question,  it  may  be 
asked  whether  we  have  not  here  the  origin  of  clothing  ? 
The  assumption  of  the  upright  posture  may  have  made 
primitive  man  aware  of  his  nakedness. 

Returning  to  the  illustrations  furnished  by  Dr.  Clevenger 
we  are  reminded  that  another  disadvantage  which  occurs 
from  the  upright  position  of  man  is  his  greater  liability  to 
inguinal  hernia.  In  quadrupeds  the  main  weight  of  the 
abdominal  viscera  is  supported  by  the  ribs,  and  by  strong 
pe<5loral  and  abdominal  muscles.  The  weakest  part  of  the 
latter  group  of  muscles  is  in  the  region  of  Poupart's  liga- 
ment, above  the  groin.  Inguinal  hernia  is  rare  in  other 
Vertebrates  because  this  weak  part  is  relieved  by  the  pressure 
of  the  viscera.  In  man  the  pelvis  receives  almost  the  entire 
load  of  the  intestines,  and  hence  Art  is  called  in  to  compen- 
sate the  deficiencies  of  Nature,  and  an  immense  number  of 
trusses  have  to  be  manufa(5tured  and  used.  It  is  calculated 
that  20  per  cent  of  the  human  family  suffer  in  this  way. 
Strangulated  hernia  frequently  causes  death.  The  liability 
to  femoral  hernia  is  in  like  manner  increased  by  the  upright 
position. 
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Now  if  man  has  always  been  ereft  from  his  creation, — or, 
if  that  term  be  disliked,  from  his  origin, — we  have  evidently 
nothing  to  hope  from  the  future  in  the  way  of  an  amend- 
ment of  this  and  other  defe<5ls.  But  if  we  have  sprung 
from  a  quadrupedal  animal,  and  have  by  degrees  adopted  an 
upright  position,  to  which  we  are  as  yet  imperfeAly  adapted, 
the  muscular  tissues  of  the  abdomen  will  doubtless  in  the 
lapse  of  ages  become  strengthened  to  meet  the  demand 
made  upon  them,  so  that  the  liability  to  rupture  will  de- 
crease. In  like  manner  the  other  defeAs  above  enumerated 
may  gradually  be  rendered  less  serious. 

A  most  important  point  remains :  the  peritoneal  ligaments 
of  the  uterus  fully  subserve  suspensory  functions.  The  an- 
terior, posterior,  and  lateral  ligaments  are  mainly  concerned 
in  preventing  the  gravid  uterus,  in  quadrupeds,  from  pitching 
too  far  forward  towards  the  diaphragm.  The  round  liga- 
ments are  utterly  unmeaning  in  the  human  female,  but  in 
the  lower  animals  they  serve  the  same  purpose  as  the  other 
ligaments.  Prolapsus  uteri,  from  the  ereA  position  and  the 
absence  of  supports  adapted  to  that  position,  is  thus  ren- 
dered common,  destrojdng  the  health  and  happiness  of 
multitudes. 

As  a  simple  dedudlion  from  mechanical  laws  it  would 
readily  follow  that  any  animal  or  race  of  men  which  had 
for  the  longest  time  maintained  an  ereA  position  would  have 
straighter  abdomens,  wider  pelvic  brims  with  contracted 
pelvic  outlets,  and  that  the  weight  of  the  spinal  column 
would  force  the  sacrum  lower  down.  This,  generally 
speaking,  we  find  to  be  the  case.  In  quadrupeds  the  box- 
shaped  pelvis,  which  admits  of  easy  parturition,  is  prevalent, 
Where  the  position  of  the  animal  is  such  as  to  throw  the 
weight  of  the  viscera  into  the  pelvis,  the  brim  necessarily 
widens,  these  weighty  organs  sink  lower,  and  the  heads  of 
the  thigh-bones  a^ing  as  fulcra  permit  the  crest  of  the  ilium 
to  be  carried  outwards,  whilst  the  lower  part  of  the  pelvis  is 
at  the  same  time  contra<5ted. 

In  the  innominate  bones  of  a  young  child  the  box-shape 
exists,  whilst  its  prominent  abdomen  resembles  that  of  the 
gorilla.  The  gibbon  exhibits  this  iliac  expansion  through 
the  sitting  posture  which  developed  his  ischial  callosities. 
Similarly  iliac  expansion  occurs  in  the  chimpanzee.  The 
megatherium  had  wide  iliacal  expansions  due  to  its  semi- 
ereCl  habits ;  but  as  its  weight  was  in  great  part  supported 
by  the  huge  tail,  and  as  the  femora  rested  in  acetabula 
placed  far  forwards,  the  leverage  necessary  to  contract  the 
lower  portion  of  the  pelvis  was  absent.   "^ . 

VOL.  VI.  (THIRD  8BRIBS)  v.^    ^ 
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Prof.  Weber,  of  Bonn,  quoted  in  Karl  Vogt's  "  Vorlesungen 
Qber  den  Menschen/'  distinguishes  four  chief  forms  of  the 
pelvis  in  mankind, — the  oval  in  Aryans,  the  round  among 
the  Red  Indians,  the  square  in  the  Mongols,  and  the  wedge- 
shaped  in  the  Negro.  Examining  this  question  mechanically 
it  would  seem  that  the  longer  a  race  had  remained  in  an 
upright  position  the  lower  is  the  sacrum,  and  the  greater  is 
the  tendency  to  approximate  to  the  larger  lateral  diameter 
of  the  European  female.  The  front  to  back  diameter  of  the 
ape's  pelvis  is  usually  greater  than  the  measurement  from 
side  to  side.  A  similar  condition  affords  the  cuneiform, 
from  which  it  may  be  inferred  that  the  ere<5l  position  in  the 
Negro  has  not  been  maintained  so  long  as  in  the  Mongol, 
whose  pelvis  has  assumed  the  quadrilateral  shape  owing  to 
persistence  of  spinal  axis  weight  for  a  greater  time.  This 
pressure  has  finally  culminated  in  forcing  the  sacrum  of 
the  European  nearer  the  pubes,  with  consequent  lateral  ex- 
pansion and  contradlion  of  the  diameter  from  front  to  back. 
From  the  marsupials  to  the  lemurs  the  box-shaped  pelvis 
remains.  With  the  wedge-shape  occasioned  in  the  lowest 
human  types  there  occurs  a  further  remarkable  phenomenon 
in  the  increased  size  of  the  foetal  head  accompanying  the 
contradlion  of  the  pelvic  outlet.  While  the  marsupial  head 
is  about  one-sixth  the  size  of  the  narrowest  part  of  the  bony 
parturient  canal,  the  moment  we  pass  to  ere<5t  animals  the 
greater  relative  increase  is  there  seen  in  cranial  size,  with  a 
coexisting  decrease  in  the  area  of  the  outlet.  This  altered 
condition  of  things  has  caused  the  death  of  millions  of 
otherwise  perfe(5tly  healthy  and  well-formed  human  mothers 
and  children.  The  palaeontologist  might  tell  us  if  some 
such  case  of  ischial  approximation  by  natural  mechanical 
causes  has  not  caused  the  probable  extindlion  of  whole 
genera  of  Vertebrates.  **  If  we  are  to  believe  that  for  our 
original  sin  the  pangs  and  labour  of  childbirth  were  increased, 
and  if  we  also  believe  in  the  disproportionate  contra(5tion  of 
the  pelvic  space  being  an  efficient  cause  of  the  same  diffi- 
culties of  parturition,  the  logical  inference  is  that  man's 
original  sin  consisted  in  his  getting  upon  his  hind  legs." 

This  subje(5t  is  not  without  dire(5t  applications.  Ac- 
coucheurs cause  their  patients  to  assume  what  is  called  the 
knee-chest  position,  a  prone  one,  for  the  purpose  of  restoring 
the  uterus  to  something  near  a  natural  position.  Brown- 
Sequard  recommends,  in  myelitis,  or  spinal  congestioni 
drawing  away  the  blood  from  the  spine  by  placing  the 
patient  on  his  abdomen  or  side,  with  hands  and  feet  some- 
what hanging  down.    The  liability  to  spina  bifida  is  greatest 
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in  the  human  infant,  through  the  stress  thrown  on  the  spine. 
The  easy  parturition  in  the  lower  human  races  is  due  to  the 
discrepancy  between  cranial  and  pelvic  sizes  not  having 
been  as  yet  reached  by  those  races.  The  Sandwich  Island 
mother  has  a  difficult  delivery  only  when  her  child  is  half 
white,  and  has  consequently  a  longer  head  than  the  un- 
mixed native  strain. 

At  present  the  world  goes  on  in  its  blindness,  apparently 
satisfied  that  everything  is  all  right  because  it  exists,  igno- 
rant of  the  evil  consequences  of  apparently  beneficial  pecu- 
liarities, vaunting  man's  eredlness  and  its  advantages, 
whilst  ignoring  the  disadvantages. 

The  observation  that  the  lower  the  animal  the  more  pro- 
lific (not  universally  true !)  would  warrant  the  belief  that 
the  higher  the  animal  the  more  difficulties  encompass  its 
propagation  and  development.  The  cranio-pelvic  difficulty 
may  perhaps  settle  the  Malthusian  question  as  far  as  the 
higher  races  of  men  are  concerned  by  their  extindtion. 

[If  the  fadts  brought  forward  by  Dr.  Clevenger  cannot  be 
controverted,  they  seem  to  prove  that  man  must  have  ori- 
ginated by  gradual  development  from  a  four-footed  .being. 
Had  he  been  created  an  eredl,  bipedal  animal,  as  we  find 
him,  his  stru(5ture  would  have  been  not  in  partial,  but  in 
perfe<5t,  adaptation  to  the  conditions  of  that  attitude.  That 
some  of  the  peculiarities  of  his  structure  are  better  in  har- 
mony with  a  horizontal  than  a  vertical  position  of  the  spinal 
column,  is  perhaps  the  strongest  argument  against  the 
theory  of  diredt  creation  and  the  radical  toto  ccdo  dis- 
tinction between  man  and  beast  that  has  yet  been  advanced. 
We  cannot  at  the  moment  lay  our  hands  upon  any  thorough 
and  trustworthy  account  of  the  valves  in  the  veins  of  the 
sloth  :  as  that  animal  spends  its  life  hanging,  back  down- 
wards, the  stru(5ture  of  the  veins  would  be  interesting  in 
this  connexion. — Ed.  J.  S.J 
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IV.    IF    TRUE? 

**  We  may  depend  upon  it  that  when  Science  and  Theology  are 
both  aafiSciently  awake  to  see  a  common  enemy  in  Spiritnalism,  there 
will  be  lively  times.*'— Lf^A^. 

^HEN  a  new  power  makes  its  appearance  in  our 
midst  all  men  naturally  raise  the  question  of  its 
probable  bearings  upon  the  existing  order  of  things. 
Such  an  inquiry  is  no  less  pertinent  in  the  case  of  a  new 
and  strange  philosophy  than  of  a  newly  founded  empire. 
What  will  it  support  and  befriend  ?  What  will  it  seek  to 
controvert  and  overthrow  ?  Is  it  compatible  or  incompatible 
with  what  we  know,  or  think  we  know,  already  ?  Until 
these  questions  are  satisfa<5lorily  answered  the  world  of 
thought  feels  a  curiosity  largely  blended  with  unrest^ 

Such  is  the  attitude  of  a  large  proportion — may  we  not 
say  of  the  majority? — of  educated  persons  concerning 
Spiritualism.  This  new  body  of  beliefs  is  no  longer  ignored. 
It  has  evidently  tin(5tured  current  literature.  It  would  be  a 
heavy  task  to  count  up  the  books,  or  the  articles  in  maga- 
zines and  newspapers,  which  would  never  have  been  written 
but  for  ^'table-turnings"  and  rappings  which  originated 
some  thirty  years  ago.  Such  being  the  case  we  may  legiti- 
mately ask.  What  if  these  things  are  so  ?  Supposing — as 
we  neither  affirm  nor  deny — that  the  claims  of  Spiritualism 
are  in  the  main  well-founded,  what  must  follow  ?  Will  it 
come  as  an  addition  to  our  present  knowledge,  involving, 
perhaps,  more  or  less  of  the  re(5tifications  which  every  new 
discovery  of  moment  brings  about  ?  or  will  it  run  counter  to 
our  fundamental  principles  and  to  our  very  methods  of 
inquiry  ? 

A  difficult  question  may  be  raised  at  the  outset :  what  are 
the  claims  and  the  tenets  of  Spiritualism,  and  who  are  its 
authorised  interpreters  ?  It  has  no  teachers  either  ordained 
by  an  infallible  Church  or  examined  and  ^'  passed  "  by  a  still 
more  infallible  "  Department."  But  we  may  fairly  accept, 
as  parts  of  its  belief,  assertions  which  we  find  made  in  its 
organs  and  not  subsequently  retradled  or  disavowed. 

Its  first  point,  the  existence  of  ''  spirit  "  as  a  substantive 
essence  distin<5l  from  matter,  and  not  a  modification  of 
energy,  need  not  engage  our  attention.  This  doArine, 
though  of  course  at  issue  with  the  monistic  interpretation  of 
the  universei  is  accepted  by  the  majority  of  civilised  mankind 
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at  the  present  day^  including,  probably,  the  greater  portion 
of  men  of  Science. 

But  Spiritualism,  further,  would  have  us  believe  that 
when  a  man  is  dead  his  spirit  not  merely  continues  to  exist, 
but  remains  locally  among  us,  and  is  able  to  interfere  both 
with  living  beings  and  with  lifeless  matter.  Certain  pheno- 
mena are  said  to  have  been  produced  not  referrible  to  any 
known  agency,  nor,  so  far  as  could  be  detected,  due  to 
jugglery,  fraud,  or  collusion.  It  is  further  contended  that 
these  phenomena  are  produced  not  by  any  agency,  as  yet 
unknown,  of  the  same  order  as  light,  heat,  ele<5lricity,  or 
the  like,  but  by  agents,  intelligent,  personal,  and  possessing 
will.  It  is  said,  moreover,  that  '*  the  intelligence  is  not  that 
of  (living)  persons  present,  but  is  different  from  and  fre- 
quently surpasses  it." 

Very  brief  refleftion  will  suffice  to  convince  us  of  the 
grave  importance  of  this  claim.  We  men  of  Science  have 
hitherto  recognised  will  and  intelligence  only  of  two  kinds. 
Those  of  us  who  accept  the  theistic  interpretation  of  the 
universe  admit  in  consequence  a  Divine  will,  infinite  and 
unchanging,  and  consider  that  the  earth  and  the  fulness 
thereof  have  been  called  into  being  and  are  still  upheld  by 
the  aftion  of  this  Will.  Hence  we  regard  it  as  a  **  constant" 
not  merely  compatible  with  but  underlying  the  invariability 
of  Nature,  or  the  sequence  of  cause  and  effe<5l.  We  may 
add  that  the  Agnostic  does  not  deny  the  possible  existence 
of  such  a  Will,  though  he  finds  no  positive  evidence  in  its 
favour. 

Besides  this  Infinite  Will  we  have  been  accustomed  to 
recognise  will  and  intelligence  in  animals,  and  especially  in 
man.  We  know  that  such  will  and  intelligence  often,  or 
rather  constantly,  interfere  with  the  "  order  of  Nature," 
and  we  cannot  regard  them,  like  the  Divine  will  and  intelli- 
gence, as  "  constants." 

But  we  know  when  and  where  the  will  of  man,  or  of  other 
animals,  is  being  exerted,  and  where  it  is  not.  We  know, 
approximately  at  least,  the  limits  of  their  power  and  the 
conditions  under  which  it  can  be  exerted.  Hence  neither 
the  Divine  nor  the  human  will  can  interfere  with  our  results 
and  our  theories.  We  have  no  evidence  that  God  will  alter 
the  atomic  weight  or  the  specific  gravity  of  any  element. 
We  know  that  man  cannot.  We  have  no  reason  to  suspeA 
that  God  ever  caused,  or  is  likely  to  cause,  light  issuing 
from  a  given  point  to  decrease  in  any  other  ratio  than 
inversely  as  the  square  of  the  distance.  We  know  that 
man  cannot.    We  do  not  find  God  sometimes  c^n<;QlUng  the 
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force  of  gravitation  by  causing  a  table  to  rise,  say,  up  to 
the  ceiling  of  a  room  where  it  stood.  We  know  that  man 
can  do  this  only  by  means  of  certain  appliances,  natural  or 
artificial.  Thus  he  must  either  lift  the  table  up  from  below, 
or  raise  it  by  ropes  from  above,  or  buoy  it  up  by  attaching 
to  it  some  substance  lighter  than  common  air,  such,  e.g.^  as 
a  balloon  filled  with  hydrogen  gas.  It  is  upon  this  know- 
ledge of  the  constancy  of  the  Divine  will,  and  of  the  limits 
and  mode  of  a(5tion  of  human  power,  that  our  conception  of 
an  established  order  in  the  universe,  of  so-called  laws  of 
Nature,  is  founded.  It  is  thus  that  we  are  able,  in  the 
simpler  and  better-known  classes  of  phenomena  at  least,  to 
predidl  the  future, — ^to  know  what  will  happen  under  given 
conditions.  If,  still  employing  the  theistic  hypothesis,  God 
were,  from  time  to  time  and  at  irregular  intervals,  to  modify 
the  properties  of  matter  and  the  adtion  of  energy,  we  should 
be  intelledtually  confounded  and  put  to  shame.  Science — 
and  we  mean  here  not  Science  as  at  present  constituted,  but 
any  co-ordinated  body  of  knowledge — ^would  be  simply  im- 
possible :  not  merely  so,  but  the  practical  business  of  common 
life  would  be  paralysed.  The  belief  in  the  uniformity  of 
Nature  extends  even  below  the  human  species.  According 
to  some  experiments  performed  by  Mr.  Romanes  a  dog  has 
exhibited  something  very  like  superstitious  fear  when  a  bone, 
with  which  he  was  playing,  was  suddenly  jerked  by  means 
of  a  slender  silk  cord. 

Or  suppose  even  that  a  man,  sitting  in  his  chair,  could  by 
a  mere  effort  of  will  move  objedts  at  the  other  side  of  the 
room  without  touching  them  diredlly  or  indiredtly;  even 
then  we  should  be  in  a  state  of  the  utmost  perplexity  until 
we  knew  the  precise  limits  of  this  power  and  the  conditions 
under  which  it  is  exerted. 

It  seems  now  to  us  that  if  the  contentions  of  Spiritualism 
are  true,  we  are  placed,  for  the  present  at  least,  in  a  position 
not  unlike  what  we  should  occupy  if  the  Deity  were  capri- 
cious, or  if  man  could  exert  his  a(5tivity  without  the  ordinary 
appliances.  We  are  told  that  there  exist  around  us  beings, 
ordinarily  invisible,  capable  of  interfering  in  the  order  of 
things,  and  possessing  greater  power  than  man.  We  neither 
know  the  limits  of  this  power,  the  conditions  of  time,  place, 
and  circumstance  under  which  it  is  exerted,  nor  the  ends  to 
which  it  may  be  directed. 

Thus  we  read  of  persons  being  *'  murdered  by  malignant 

spirits  " ;  we  are  told  of  burning  coals  taken  from  an  ordi- 

.  nary  fire  and  laid  upon  the  head  of  an  elderly  gentleman 

without  even  singeing  his  hair;  of  a  ''medium  " becoming 
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alternately  taller  and  shorter  than  his  ordinary  stature,  the 
change  being  judged  of  not  by  sight  alone,  but  by  feeling ; 
of  living  persons  being  conveyed  through  the  air,  and  passed, 
without  injury  to  themselves,  through  walls  and  floors ;  of 
gas-burners  ceasing  to  give  their  ordinary  light  without  any 
decrease  in  the  apparent  size  of  the  flame ;  of  rings  being 
passed  on  to  the  arm  of  a  person  whilst  his  hand  remained 
firmly  clasped  on  the  leg  of  a  chair  ;  of  statues  weeping ;  of 
hair  embedded  in  a  plaster-cast  continuing  to  grow,  &c.,  &c. 
Now  we  are  on  principle  very  relu(5tant  to  use  the  word 
**  impossible."  But  if  such  things  may  and  do  happen,  it 
seems  to  us  that  we  live  rather  in  Chaos  than  in  Cosmos. 
The  introdudlion  of  the  arbitrary  into  many,  perhaps  all, 
classes  of  phenomena.,  is,  to  the  scientific  mind,  craving 
everywhere  for  law  and  order, — a  most  painful  notion.  A 
new,  or  rather  a  hitherto  unknown,  agency  or  force  not 
governed  by  any  finite,  personal  intelligence,  might,  if  dis- 
covered, compel  us  to  re-write  our  text-books  of  physics  or 
chemistry,  or  perhaps  of  biology.  But  its  announcement 
would  be  far  from  unwelcome.  We  should  know  that  in  its 
manifestations  there  could  be  no  caprice.  We  might  ration- 
ally hope  in  time  to  discover  its  laws,  its  modes  of  adlion, 
its  limits.  With  an  agency  or  "  force  "  governed  by  intelli- 
gence other  than  that  of  God — postulated  as  unvarying — or 
of  living,  visible  man,  the  case  is  very  different.  So  many 
variables  are  introduced  into  every  question  that  its  solution 
becomes  impossible. 

We  cannot  help  noticing,  with  gloomy  forebodings,  that 
Spiritualism  has  greatly  changed  its  character  and  its  pre- 
tensions, and  is  undergoing  still  further  changes.  In  its 
outset  it  was  to  give  man  a  demonstration  of  the  existence 
of  God  and  of  spirits  generally ;  it  was  to  assure  him  of  his 
own  continuance  after  death,  and  to  afibrd  him  during  life 
the  means  of  intercourse  with  kindred  and  friends  who  have 
departed.  Now  it  seems  bent  on  the  rehabilitation  of  much 
which  has  been  for  a  century  classed  as  mediaeval  supersti- 
tion, and  which  was  supposed  to  be  buried  for  ever. 

It  may,  perhaps,  not  be  idle  to  enquire  what  some  of  the 
alleged  Spiritualistic  phenomena  involve  ?  Let  us  take  the 
case  of  the  growth  of  hair  from  plaster-casts,  as  it  has  been 
recently  discussed  by  several  correspondents  of  **  Light." 
We  may  admit,  for  argument's  sake,  that  the  phenomenon 
has  really  taken  place  as  described, — that  there  has  been  a 
true  growth,  demonstrated,  or  at  least  demonstrable,  by 
measurement  and  weighing,  and  that  the  increment  has 
been  of  the  same  nature  as  that  which  occurs  with  the  hair 
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of  the  h'ving  man  when  still  rooted  in  the  skin  of  his  chin  or 
scalp.  We  may  at  once  admit  as  a  well-known  fafl — 
havmg,  however,  no  bearing  on  the  case — that  *'  the  nails 
and  hair  have  been  known  to  grow  after  death  on  some 
corpses."  We  may  dismiss,  as  simply  puerile,  the  hypo- 
thesis of  Mr.  Atkinson,  that  oil  or  pomatum  which  had  been 
applied  to  the  hair  of  the  subject  to  keep  the  plaster  from 
adhering  may  have  caused  the  growth  of  the  hair.  Surety 
a  mere  dead  fragment  of  an  animal  body  devoid  of  all  the 
appliances  for  assimilation  cannot  take  up  matter  from 
without,  and  grow  thereby,  even  if  such  matter  contained — 
which  pomatum  does  not — all  the  necessary  constituents. 
But  if  this  growth  was  caused  by  spirit-agency,  then  these 
spirits  have  succeeded  in  doing  what  has  generally  been 
considered  possible  to  God  alone,  i.e.,  giving  life  to  lifeless 
matter,  and  enabling  it  to  execute  vital  functions,  viz.,  assi- 
milation and  growth.  It  is  surely  a  serious,  if  not  positively 
alarming,  supposition,  that  there  exist  unseen  around  us 
beings  possessing  such  power,  and  left,  so  far  as  it  appears, 
to  exert  it  at  their  own  discretion  !  If  such  beings  exist, 
may  they  not  quite  as  easily  have  created  from  time  to  time 
new  animals,  new  plants,  and  new  disease-germs,  mocking 
thus  alike  our  theories  of  original  Divine  creation  and  of 
Evolution  ? 

It  would  be  grossly  unfair  if  we  did  not  here  notice  a 
passage  on  this  subjeft  by  "  C.  C.  M.,"  in  "  Light "  for 
January  26th.  He  asks,  ''  But  are  we  therefore,  on  the 
other  hand,  to  escape  from  our  difficulties  by  attributing  all 
sorts  of  powers  and  agencies  to  *  spirits,'  just  as  many  now 
well-understood  phenomena  wereformerly  so  *  explained  *  in 
unscientific  ages  ?  I  think  this  tendency  among  Spiritual- 
ists is  greatly  to  be  deplored,  and  brings  them  into  not  un- 
reasonable discredit."  Here,  therefore,  we  are  brought 
again  face  to  face  with  our  former  question,  What  is  the 
orthodoxy  of  Spiritualism  ? 

We  come  to  the  weeping  statues.  That  on  certain 
changes  of  weather,  especially  on  the  sudden  breaking  up 
of  a  long  frost,  statues,  like  many  other  articles  of  stone, 
wood,  glass,  &c.,  are  found  covered  with  a  copious  dew  is 
known  to  everyone,  and  the  cause  must,  we  should  hope,  be 
familiar  to  the  veriest  dolt  who  ever  "  went  up  "  for  an 
examination.  But  has  it  ever  been  shown,  on  sufficient 
evidence,  that  such  moisture  issues  from  the  eyes  of  a  statue 
when  all  the  remainder  of  the  figure  is  dry  ?  Has  such 
liquid  ever  been  analysed  and  proved  to  be  identical  with 
the  tears  secreted  by  man  ?    Is  every  possibility  of  trickery 
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disproved  ?  If  all  these  questions  can  be  answered  in  the 
affirmative,  have  we  not  then  the  formation  of  an  organic 
secretion  elaborated  without  the  secreting  organ  and  with- 
out the  material  from  which  it  is  elaborated  ?  If  this  work 
is  performed  by  some  invisible  intelligence — ^and  we  can 
scarcely  conceive  it  to  be  due  to  any  unsuspeAed  natural 
agency — we  have,  again,  evidence  of  a  dreadful  power. 
But  the  most  serious  case  of  this  class  is  the  reputed  change 
of  stature  in  a  living  man,  effedted,  as  is  intimated,  not  bv 
any  innate  power  in  the  person  of  whom  this  is  recordedf, 
but  by  the  intervention  of  the  spirits.  Whoever  or  what- 
ever could  produce  such  effedts  must  be,  humanly  speaking, 
little  less  than  almighty.  Whence  could  come  the  material 
for  enlarging  the  body  of  a  living  man  ?  Blood,  muscle, 
nerve-tissue,  bone,  &c.,  are  not  to  be  found  anywhere  stored 
up  ready  for  use.  Their  synthesis  from  the  elements,  or 
from  simpler  combinations,  is  something  not  yet  dreamt  of 
even  at  Munich.  And  were  the  materials  ready  to  hand, 
their  intercalation  into  the  living  man  must  be  a  still  more 
difficult  task.  All  the  world's  ordinary  experience  would 
show  that  organised  matter  is  elaborated  only  in  organisms, 
and  by  them  slowly  and  gradually.  We  do  not  see  that  any 
of  these  three  cases  involves  the  creation  of  matter ;  but  if 
such  instances  are  true  the  organic  world,  at  least,  seems  a 
most  painful  sphere  of  disorder  and  lawlessness.  It  will  not 
do  to  reply  that  all  these  phenomena  may  occur  in  virtue  of 
other  natural  laws  of  which  we  have  no  knowledge.  It  will 
not  do  to  taunt  us  with  ignoring  or  denying  fadts  because  of 
their  rarity.  The  point  is  here  that  will  (other  than  the 
One)  and  law  are  at  variance.  If  there  are  finite  wills  which 
can  interfere  in  the  course  of  Nature  without  employing 
material  agencies,  Science  is  impossible.  The  hypothesis 
that  God  may  carry  out  his  plans  by  the  agency  of  these 
spirits  leads  us  back  to  the  personifying  epoch  of  human 
thought,  to  the  special  genii  and  gods  of  the  mythologies, 
to  the  elemental  spirits  of  the  Rosicrucians,  and  the  Archeus 
of  Helmont.  Is  this  universe  so  poor  an  affair  that  it 
requires  a  god  or  a  demon  at  every  wheel  and  valve  and 
lever  ? 

The  only  way  in  which  Spiritualism — supposing  all  its 
claims  well  founded — can  be  reconciled  with  Science  is  by 
showing  the  exadl  nature  and  the  limits  of  the  power  of 
these  spirits,  and  ascertaining^  under  what  circumstances 
they  can  and  do  interfere.  If  such  limits  can  be  determined 
and  such  circumstances  ascertained  we  shall  then  be  able  to 
find  the  value,  so  to  speak,  of  the  unknown  quantities  which 
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have  latterly  obtruded  themselves  into  our  calculations,  and 
to  re-constitute  a  Science.  If  no  such  limits  exist,  or  if  they 
are  undiscoverable,  we  do  not  see  how  any  body  of  exadt, 
co-ordinated  knowledge  can  exist. 

Be  it  well  understood  that  we  cannot  refuse  to  accept 
truth,  however  unwelcome.  If  the  "  reign  of  law  "  never 
has  existed,  or  having  existed  is  giving  way  to  the  "  reign  of 
the  arbitrary,"  the  sooner  we  awake  from  our  pleasing 
dreams  the  better. 

In  a  recent  number  of  **  Light "  we  read  the  following 
significant  words  : — "  Spiritualism  .  .  .  comes  to  scientists 
and  tells  them  that  there  are  other  laws  than  those  they 
recognise, — puts  fadls  before  them  which  mystify  or  are 
ignored  until  Science  has  learnt  to  accept  human  testimony 
and  human  consciousness  as  a  part  of  the  great  revelation. 
The  scorn  with  which  sceptics  have  hitherto  treated  human 
testimony  shall  be  unwrung  (?),  and  law  discovered  in  those 
realms  hitherto  dedicated  to  the  imagination.  ...  I  may 
be  in  the  minority.  I  can  calmly  wait  and  think  of  Socrates 
and  Galileo  1 " 

Passing  over  other  portions  of  this  utterance  we  must  call 
attention  to  the  words  which  we  have  italicised.  Science 
does  not  rejedt  human  testimony  save  when  it  is  incapable 
of  verification.  Is  she  henceforth  to  be  less  scrupulous  ? 
'  Is  she  to  accept  every  assertion  made  without  scrutiny,  and 
thus  to  desert  the  method  by  which  she  has  effedted  so 
much  ?  The  very  procedure  taught  and  followed  by  all  the 
reformers  of  Science  from  Roger  Bacon  to  Galileo  was  to 
look  to  things  rather  than  words,  and  to  depend  upon  ob- 
servation and  experiment  in  place  of  hearsay.  For  anyone 
who  upholds  testimony  and  consciousness — ever  self-contra- 
didtory — as  means  of  extending  knowledge,  to  pose  in  the 
attitude  of  Galileo  is,  to  say  the  least,  singular.  As  for 
Socrates,  even  if  the  head  and  front  of  his  offending  was 
not,  as  many  think,  a  vice  not  to  be  named,  he  has  the  de- 
merit of  turning  human  inquiry  away  from  things  to  words, 
and  of  retarding  the  progress  of  truth  for  more  than  a 
thousand  years. 
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V.    CIRCULATING  MUSEUM  FOR  EDUCATIONAL 
PURPOSES. 

By  Rev.  H.  H.  Hiqqins. 

k  T  a  meeting  of  the  Liverpool  School  Board,  held  in 
December  last,  a  communication  was  made  from  the 
Committee  of  the  Library,  Museum,  and  Gallery  of 
Art,  inquiring  if  the  duplicate  specimens  in  the  Museum 
could  be  used  for  educational  purposes  in  conne<5lion  with 
the  Liverpool  School  Board. 

The  scheme  was  cordially  entertained  by  the  Board,  and 
subsequently  a  letter  was  received  by  Mr.  Moore,  Curator  of 
the  Public  Museum,  from  W.  Hewitt,  B.Sc,  Science  In- 
strudtor,  mentioning  a  number  of  natural-history  specimens 
likely  to  prove  very  serviceable  to  teachers  in  giving  objedl 
lessons. 

My  first  impression  was  that  a  small  series  of  natural- 
history  objedls  might  be  given  to  each  school ;  but  this  idea 
was  relinquished,  chiefly  for  two  reasons  : — 

1.  In  case  of  many  applications  for  colleAions  being  re- 

ceived, the  specimens  granted  must  necessarily  be 
small  and  of  inferior  charadler. 

2.  The  coUeftions  being  of  little  value,  and  remaining 

without  alterations  or  additions,  would  probably  be- 
fore very  long  become  negledled  and  wasted. 

These  considerations  turned  my  thoughts  towards  the  esta- 
blishment of  a  circulating  museum,  the  praAicability  and 
utility  of  which  form  the  subjeft  of  the  following  report:  — 

The  peculiarity  of  the  scheme  may  be  said  to  be  based 
upon  the  recognition  of  a  capacity  in  the  children  educated 
in  Board  Schools  to  be  interested  and  delighted  with  objedts 
of  beauty  or  skill  with  which  they  are  unfamiliar.  This 
capacity  is  shared  by  all  ages  and  ranks.  A  crystal  vase  in 
a  drawing-room  at  length  attradls  little  admiration  from  its 
owner,  but  fills  with  enthusiasm  a  stranger  guest.  The  failure, 
in  schools,  of  series  of  objedls  which  have  been  extensively 
made  up  and  sold  as  collections,  has  arisen  mainly  from  the 
large  number  and  insignificant  individuality  of  the  specimens. 
In  the  case  of  a  hundred  children  assembled  in  the  gallery 
of  a  class-room  it  would  be  comparatively  easy  to  rivet  and 
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sustain  their  attention  during  a  lesson  on  an  objeA  of  fair 
size  and  striking  form,  combined  with  beauty  of  colour  and 
texture,  the  like  of  which  they  have  never  seen  before,  A 
specimen  of  considerable  excellence,  say  a  mineral  or  a  shell, 
will  not  only  assist  the  teacher  in  firmly  implanting  the  in- 
struction he  wishes  to  give  on  its  geographical  distribution, 
place  in  Nature,  and  economic  applications,  but  the  beautiful 
and  uncommon  thing  itself,  if  sent  amongst  children  to  be 
handled  with  care,  and  felt,  and  looked  at  closely,  will,  I  am 
firmly  persuaded,  exercise  a  good  moral  and  refining  influ- 
ence on  some  of  them.  A  piece  of  quartz  as  big  as  a  walnut, 
or  the  shell  of  the  Helix  aspersa  from  any  old  garden-wall, 
would  probably  fail  to  serve  the  same  purpose,  not  from  any 
fault  in  the  children  or  the  teacher,  but  simply  because  it 
would  not  appeal  to  the  same  natural  capacity  for  admira- 
tion, which  would  therefore  be  left  unexercised. 

Such  are  some  of  the  considerations  pointing  to  the  esta- 
blishment of  a  circulating  museum.  A  method  of  circulation 
may  to  some  extent  be  suggested  by  the  kind  of  colle(5tion 
required : — 

1.  It  should  be  striAly  limited  to  a  single  department  or 

group  in  natural  history,  order  being  the  main  feature 
in  Nature. 

2.  It  should  not  consist  of  many  specimens,  probably  of 

not  more  than  twenty.  It  is  thought  undesirable  to 
continue  the  objedl  lessons  on  one  group  for  a  longer 
period  than  two  months,  in  which  time  fifteen  or 
twenty  specimens  might  be  well  illustrated,  and 
application  be  made  for  another  colledlion. 

3.  A  central  dep6t  would  be  required  for  the  colledlions. 

If  established  at  the  Public  Museum,  the  distribution 
would  be  arranged  under  the  superintendence  of  the 
Curator,  Mr.  Moore,  and  the  Science-teacher. 

4.  Receptacles,  each  with  lock  and  key,  would  be  required 

for  the  conveyance  and  preservation  of  the  col- 
ledlions. 

A  beginning  might  be  made  with  a  few  colleAions  con- 
sisting of  type  specimens  of  very  large  departments  in 
Nature  : — i,  vertebrate  animals  ;  2,  animals  without  bones ; 
3,  plants;  4,  fossils:  5,  minerals.  These  groups  include 
everything  suitable  for  an  objedt  lesson,  and  must  therefore 
always  remain  as  the  fundamental  groups.  But  it  may 
pra<$\ically  be  found  more  convenient  to  start  with  a  further 
division  of  some  of  them.  Thus,  from  the  vertebrated  ani- 
mals might  be  segregated  a  group  of  such  as  suckle  their 
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young  {Mammalia).  The  enormous  series  of  boneless  ani- 
mals might  form  two  groups,  animals  with  jointed  limbs 
(Arthropoda)  being  set  apart  from  the  rest,  Metals  and 
metallic  ores  might  be  divided  from  other  minerals.  A  sup- 
plementary series  might  be  added  for  advanced  classes, 
consisting  of  such  groups  as  anthropology,  with  its  divisions 
ethnology  and  archaeology.  The  teacher  might  be  left  to 
exercise  his  own  discretion  in  giving  a  lesson  from  two  or 
even  more  objedts  at  a  time, — points  of  difference  or  resem- 
blance constituting  almost  the  entire  sum  of  our  knowledge, 
— ^but  the  apt  teacher  will  be  careful  to  preserve  as  long  as 
possible  some  unseen  treat  in  store. 

Where  the  teaching  on  the  groups  has  been  efficient,  the 
sight  of  larger  coUedtions  will  be  found  indispensable.  The 
Liverpool  Museum  is  free  to  all  during  four  days  in  the 
week ;  but  to  ensure  the  largest  amount  of  advantage  to 
classes  from  schools  the  visiting  party,  under  the  supervision 
of  the  teacher,  should  not  consist  of  more  than  twenty 
scholars.  The  visit  should  be  made,  if  possible,  at  a  stated 
hour  known  to  the  Curator,  but  by  no  means  on  a  closed 
day — Tuesday  or  Friday.  The  visit  should  be  made  not  for 
the  purpose  of  passing  rapidly  through  the  rooms,  but  to  a 
particular  part, — to  some  special  table  case,  or,  at  the  ut- 
most, to  two  contiguous  table  cases ;  to  the  wall  cases  in 
some  room,  or  half  a  room  ;  or  to  some  20  or  25  feet  of  the 
cases  in  the  gallery,  the  teacher  and  his  class  to  remain  in 
the  sele£led  department  during  the  whole  of  their  visit.  If 
the  visit  be  made  under  such  conditions  the  officials  of  the 
Museum  will  be  instructed  to  put  up  barricades  to  prevent 
the  interruption  of  the  teacher  and  his  class  by  ordinary 
visitors.  The  teacher  and  his  pupils  will,  in  faA,  have  the 
selefted  department  to  themselves  for  any  time  not  exceeding 
one  hour.  I  may  be  permitted  to  urge  that  such  visits,  to- 
gether with  the  necessary  times  for  going  and  returning, 
should  in  every  respedt  reckon  as  attendance  in  school. 

The  specimens  recommended  for  objedt  lessons  are  not 
costly  rarities,  but  each  should  be  good  and  perfedt  of  its 
kind ;  6  or  8  inches  in  length,  where  such  a  size  is  ordinary ; 
not  exceedingly  fragile,  yet  all  the  better  if  requiring  respeft 
and  care  in  being  handled  by  the  children.  Such  obje<5ls  as 
the  Arthropoda^  bees,  locusts,  king-crabs,  a  stuffed  bird,  or 
the  skeleton  of  a  small  vertebrate  animal,  &c.,  might  be 
given  for  examination  to  the  class,  each  enclosed  in  a  glass- 
capped  box.  Teachers  and  children  should  be  encouraged 
to  bring  to  the  obje<5l  lesson  specimens  of  their  own  for 
comparison  with  the  type    specimens,   care  being  taken 
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to  avoid  the  introduftion  of  objeAs  foreign  to  the 
group. 

In  conclusion,  I  am  constrained  to  remark  that  the 
benefit  of  the  whole  scheme  must  rest  upon  the  cheerful  co- 
operation of  the  teachers,  and  that  the  circulating  museum 
is  commenced  quite  as  hopefully  in  behalf  of  the  teachers 
as  in  behalf  of  the  children.  The  field  is  one  which  is 
likely  to  contribute  something  to  cheer  the  hours  and 
brighten  the  lives  of  all  who  are  engaged  in  giving  in- 
strudtion.  I  do  not  affirm  that  the  children  are  already 
taught  too  much  ;  but  with  a  confidence,  which  has  never 
swerved,  in  the  wisdom  of  my  old  master  Pestalozzi,  I  sug- 
gest to  School  Boards,  high  and  low,  that  the  teaching  is 
out  of  all  proportion  in  excess  of  the  training,  the  latter 
being  with  difficulty  weighed  in  the  scales  of  school  exa- 
minations. The  objedl  of  the  circulating  museum  is  not  so 
much  teaching  as  training ;  not  so  much  the  inculcation  of 
fadts  as  the  illustration  of  the  happiness  to  be  obtained 
through  habits  of  observation. 

There  is  a  time  coming  when  the  unity  of  Nature,  of 
which  Evolution  is  but  one  imperfedt  aspe<5t,  shall  be  assi- 
milated by  all  cultivated  minds ;  but  at  present  Science  is 
driving  enthusiastic  love  of  Nature  out  of  the  field.  Private 
coUeAions  are  failing  in  Liverpool  and  all  around ;  and 
teaching  is  hard,  and  hardening  in  its  results,  except  in  a 
school  of  extravagant  fancy,  in  which  sober  average  people 
cannot  take  their  degrees. 

Such  is  the  state  of  things  in  which  Sir  James  Paget,  only 
the  other  day,  asserted  the  curative  properties  of  "  Recrea- 
ation  by  Wonder,"  healthy  spontaneous  admiration,  not 
waiting  to  learn  the  name  of  the  artist  before  venturing  to 
praise  the  pidture,  but  free  as  the  breaking  of  the  woods  into 
song  in  the  dawn  of  a  spring  morning.  Scarcity  of  original 
research,  forsooth  ?  Are  there  not  in  Nature  countless  fields 
for  research,  original  enough  for  the  millions  that  never  have 
a  chance  to  be  recreated  in  them,  whether  they  be  the 
teachers  or  the  taught,  and  reminding  us  of  the  promised 
harvest,  when  both  he  that  soweth  and  he  that  reapeth,  the 
teacher  and  the  scholar,  shall  rejoice  together. 
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VI.    ON    TECHNICAL   EDUCATION. 
By  Robert  Galloway,  M.R.LA. 

[(Continued  from  page  92.) 

fT  was  stated  in  the  last  article  that  unless  the  Science 
Sedtion  of  the  Department  of  Science  and  Art  was 
thoroughly  reformed  it  would  strangle  real  scientific 
education  in  the  future,  as  it  had  done  in  the  past.  That 
it  has  done  so  in  the  past  has,  I  think,  been  made  apparent 
in  former  articles ;  that  it  must  continue  to  do  so  as  long  as 
the  teacher's  payment  depends  solely  on  the  marks  won  by 
his  pupils  in  the  examinations  is  evident ;  for  such  a  system 
of  payment  leaves  the  teacher  no  option, — he  must  cram  his 
students  to  have  a  chance  of  earning  a  living.  Yet  every 
efficient  teacher  knows  too  well,  as  the  Redtor  of  Lincoln 
College,  Oxford,  has  stated,  "  that  this  process — preparing 
pupils  for  examinations — is  incompatible  with  genuine  in- 
strudtion  in  Letters  and  Science."  The  same  high  authority 
has  also  stated  that  the  examination  system  was  destroying 
education ;  and  let  it  not  be  forgotten,  in  connexion  with 
this  expression,  that  of  all  the  examination  systems  at 
present  in  vogue  in  the  United  Kingdom/  the  Department's 
system  is  the  very  worst,  for  the  teacher's  payment  depends 
solely  on  his  pupils  pbtaining  a  certain  number  of  marks 
each  at  the  examination  ;  if  they  do  not  obtain  that  number 
the  teacher  receives  no  pay  for  teaching  them.  Mr.  Justice 
Fry,  in  an  Address  at  the  Salt  School,  Shipley,  said  "  Know- 
ledge is  divine,  but  cram  is  a  demon." 

The  Examiners  under  the  City  and  Guilds  of  London 
Institute  complain  in  their  Reports  that  competent  teachers 
are  not  to  be  met  with  ;  "  this  want  therefore  prevents  the 
formation  of  technical  classes  in  many  places  where  such 
classes  are  greatly  needed."  It  is  evident  from  this  that  the 
Department's  system  has  failed  to  furnish  competent 
teachers  for  the  courses  of  technical  instrudtion  promoted 
by  the  City  Guilds.  The  Department's  own  examiners 
complain,  as  we  have  shown  in  former  articles,  of  the  quality 
of  the  teaching  given  in  the  Department's  own  Science 
Schools.  Our  manufadturers,  and  others  interested  in  the 
cultivation  and  diffusion  of  sound  Scientific  and  Technical 
Education,  are  also  not  satisfied  with  the  results  which  have 
been  obtained  by  the  Department's  system  after  its  nearly 
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thirty  years  of  operative  existence ;  hence  the  constant  de- 
mand for  information,  by  means  of  Commissions  and 
Reports,  as  to  what  is  being  accomplished  on  the  Continent 
in  these  branches  of  instru^ion.  In  short,  it  is  universally 
admitted  that  we  are  far  behind  continental  countries  in 
Scientific  and  Technical  Education,  and  this  after  all  the 
vast  sums  of  public  money  that  have  year  after  year — for 
nearly  thirty  years — been  placed  in  the  hands  of  the  perma- 
nent officials  of  the  Department,  to  obtain  results  at  least 
equal  to  those  obtained  in  Germany  and  other  countries,  and 
which  are  obtained  at  a  less  cost  than  the  inferior  results 
obtained  by  the  Department. 

The  question  naturally  arises  in  the  mind,  What  is  the 
cause  of  this  lamentable  educational  failure  ?  It  is  due  to 
the  system — payment  on  results — which  our  officials  have 
forced  on  the  country,  and  by  the  adoption  of  which  we 
stand  absolutely  alone  in  the  realm  of  education  amongst  all 
the  civilised  and  semi-civilised  nations  of  the  earth,  with  the 
exception  perhaps  of  China.  Not  alone  is  the  system  not 
adopted ;  it  is  condemned  by  other  nations  by  the  system — 
the  very  opposite  of  it — they  follow.  It  is  also  condemned 
by  every  one  in  our  own  country  who  has  the  least  preten- 
sion to  be  classed  as  an  educationist ;  yet  we  as  a  nation 
continue  this  worthless  and  vicious  system,  whilst  at  the 
same  time  we  are  continually  sending  out  Commissioners  to 
report,  and  also  publishing  from  other  sources  reports  on 
the  methods  and  results  of  the  teaching  in  foreign  countries. 
Why  is  such  an  unwise — one  might  almost  add  unpatriotic 
— course  followed  by  our  Statesmen  and  Senators  when  they 
find,  as  find  they  must  if  they  give  the  subject  any  atten- 
tion, that  the  sole  reason  why  we  are  behind  continental 
nations  is  that  they  adopt  an  enlightened  system  of  educa- 
tion, whilst  we  adopt  a  worthless  and  vicious  one.  But 
whilst  being  a  worse  than  worthless  system,  as  an  educa- 
tional one,  it  is  a  most  perfedt  and  efficient  one  for  bringing 
into  and  keeping  in  existence  a  very  costly  Bureaucratic 
Department ;  and  most  probably  that  explains  why  Parliament 
has  never  seen  fit,  or  perhaps  not  been  able,  to  reform  it. 

What  would  have  been  the  condition  of  education  in 
England  if,  from  the  days  of  King  Alfred  down  to  the  end  of 
Queen  Elizabeth's  reign,  there  had  been  established  the 
payment  on  result  system  in  place  of  the  245  public  schools 
which  were  founded  during  that  period,  and  military  men 
had  been  made  the  Councillors-in-Chief  to  the  Sovereign 
and  the  Ministers  of  the  day  who  had  charge  of  the  educa- 
tion of  the  people*    If  that  had  occurred  there  would  be  no 
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Eton,  Harrow,  or  any  other  of  the  great  public  schools  at 
the  present  day  for  our  aristocracy  and  the  wealthier  class  to 
send  their  sons  to,  to  be  educated ;  all  real  education  would 
have  been  crushed  out  of  the  land,  and,  as  far  as  our  minis- 
ters of  education  were  concerned,  we  should  be  pretty  much 
in  the  condition  that  China  is  at  the  present  time.  But  the 
Rulers  in  England  in  those  days  were  wiser  as  regards  edu- 
cation than  our  Rulers  appear  to  be  at  present ;  they,  like 
the  Rulers  of  other  countries,  sought  out  men  distinguished 
as  educationists,  in  our  own  and  other  countries,  to  advise 
and  aid  them  in  educational  systems  and  projects,  just  as  is 
done  at  the  present  day  in  Germany ;  for  in  that  land  of 
learning  the  custom  is  to  associate,  with  the  Minister  of 
Public  Instru£lion,  men,  as  Councillors,  who  have  had  large 
experience  in  educational  matters,  and  have  given  evidence  of 
their  administrative  powers  in  that  department.  As  exam- 
ples of  what  was  done  in  former  times  in  securing  the 
assistance  of  those  renowned  in  the  science  and  art  of  edu- 
cation, it  may  be  mentioned  that  Alcuin,  a  Yorkshireman, 
was  employed  to  organise  the  schools  of  Charlemagne. 
Sturm,  who  was  called  the  schoolmaster  of  Germany,  had 
a  pension  from  the  King  of  Denmark,  another  from  the  King 
of  France,  and  a  third  from  the  Queen  of  England,  for  his 
educational  labours,  and  his  school-books  were  adopted  by 
Ascham  in  England  and  by  Buchanan  in  Scotland.  That 
great  and  distinguished  educationist  of  the  day,  John  Amos 
Comenius,  was  summoned  to  England  in  1641,  by  Order  op 
Parliament,  to  advise  them  on  educational  matters,  and  he 
would  most  probably  have  been  appointed  to  some  College 
to  carry  out  his  system  of  education,  which  had  an  important 
effe£l  on  Milton,  but  his  visit  to  England  was  cut  short  by 
troubles  arising  in  Ireland.  His  first  great  book  on  Educa- 
tion, the  **  lanua  Linguarum  Reserata,"  or  "  Gate  of 
Tongues  Unlocked,"  immediately  on  its  publication  circu- 
lated throughout  Europe ;  it  was  subsequently  translated 
not  only  into  Greek,  Bohemian,  Polish,  Swedish,  Belgian, 
English,  French,  Spanish,  Italian,  Hungarian,  but  also  into 
Turkish,  Arabic,  Persian,  and  even  Mongolic.  In  those 
days  our  Government,  like  other  civilised  Governments, 
sought  for  the  best  systems  of  education,  for  sound  education 
was  valued,  and  the  educator  was  honoured  and  respected. 
The  same  cannot  be  said  at  the  present  day  under  the  system 
of  payment  on  results ;  the  educator  is  not  respedled,  he  is 
treated  as  a  menial,  and  his  position  is  such  that  he  can  be 
deprived  of  his  employment  at  a  moment's  notice  by  an  ir- 
responsible official  by  the  mere  stroke  of  his  pen. 

VOL.  YI.  (third  tBRXBS)  / 
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The  necessity  for  our  having  a  good  system  of  Scientific 
and  Technical  Education  is  becoming  more  urgent  every 
year ;  the  commercial  monopoly  we  possessed  is  departing 
from  us ;  and  if  we  do  not  adopt,  and  that  speedily,  a  good 
system  of  Scientific  Education,  so  as  to  provide  our  manu- 
fadturers  and  their  managers  with  the  knowledge  and  skill 
necessary  for  progress  in  scientific  industry,  other  nations 
will  outstrip  us  in  the  race.  Germany,  by  reason  of  the 
excellent  scientific  education  she  provides  for  her  sons,  has 
taken  the  lead  in  the  new  industry — ^the  manufadture  of 
artificial  dyes.  Yet  the  raw  produdls  required  for  their 
manufadture  are  exported  from  England,  and  manufactured 
in  Germany,  and  the  manufactured  article  imported  for  use 
into  England.  It  is  estimated  that  the  consumption  in 
England  of  alizarin  and  the.  coal-tar  dyes  cannot  be  less  in 
value  than  ^^1,000,000  per  annum,  and  these  are  manufac- 
tured very  largely,  in  fadt  principally,  in  Germany. 

America,  with  her  vast  and  varied  natural  resources,  will 
become  England's  most  dangerous  competitor ;  she  possesses 
in  addition  to  all  the  raw  materials  we  possess  several 
others.  The  result  is  that,  whilst  the  United  States  in  1880 
produced  95  per  cent  of  all  the  raw  materials  consumed  in 
their  fadtories,  we  imported  93  per  cent  of  all  that  was  con- 
sumed in  ours. 

There  are  likewise  flocking  to  that  country  some  of  the 
most  skilled  workmen  from  the  different  European  countries, 
taking  with  them  a  Technical  Education  and  Skill  in  many 
different  industries.  Then,  again,  America  and  England 
commenced  at.  opposite  poles  in  manufadturing  industry; 
they  were  deficient  in  human  labour,  we  had  an  excess: 
hence  the  greater  development  of  automatic  machinery  in 
the  one  country  than  in  the  other.  The  want  of  sufficient 
capital,  which  has  hitherto  held  in  check  their  industrial 
enterprise,  is  being  rapidly  supplied.  It  is  estimated  by 
American  statists  that  the  annual  savings  of  the  people 
amount  to  about  200  millions  sterling. 

In  addition  to  the  good  school  system  they  have  esta- 
blished, they  have  likewise  excellent  colleges,  where  the 
students  receive  a  good  scientific  education ;  and  many  of 
the  students,  after  having  finished  their  college  course  in 
their  own  educational  institutions,  take  advantage  of  some 
of  the  German  ones ;  or  they  visit  the  different  European 
countries  to  see  for  themselves  how  various  industries  are 
carried  on  in  the  old  world,  before  they  commence  as  owners 
or  managers  of  industrial  fadtories  in  their  own. 
We  need  not  again  refer  to  our  dependence  on  France  for. 
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designs  for  the  calico-printing  and  other  trades,  as  that  sub- 
jedt  was  very  fully  dwelt  upon  in  the  article  in  the  April 
number  (vol.  iv.) 

Persons  like  myself,  who  have  had  praAical  experience  in 
manufadluring  industries  and  in  teaching  science,  may  point 
out  in  publications  the  grave  defeats  in  the  Department's 
system ;  the  public  press  may  lend  its  aid ;  but  in  the  end 
it  rests  with  our  statesmen  either  to  reform  this  most  expen- 
sive and  worthless  system,  or  allow  it  to  continue.    I  took 
the  liberty  of  directing  the  attention  of  some  of  our  states- 
men and  senators  to  the  subjedt  a  short  time  ago.    From 
the  communications  I  received  from  them,  it  would  appear  that 
many  of  them  are  not  in  favour  of  the  system,  but  they  do 
not  see  their  way  to  substitute  a  more  perfedt  one,  which 
would  enable  Parliament  to  have  at  the  same  time  such  a 
complete,  as  they  seem  to  think,  control  over  the  Expendi- 
ture.     That  control  I  look    upon  as  purely  imaginary. 
Certainly  Sir  Wm.  Dunbar  does  not  appear  to  think,  if  we 
are  to  judge  from  his  remarks  in  some  of  his  reports,  that 
anyone  has  very  much  control  over  the  permanent  officials 
in  its  expenditure.     I  think  if  anyone  devotes  a  little  atten- 
tion to  the  subjedt,  he  will  come  to  the  conclusion  that  it  is 
unwise,  even  unconstitutional,  to  place  such  large  sums  of 
public  money  in  the  hands  of  officials,  which,  to  a  large 
extent,  is  based  on  probabilities,  for  the  estimates  are  pre- 
pared in  November,  and  the  examinations,  on  which  the 
result  payment  depends,  are  not  held  until  the  following 
May.     It  also  tends,  by  having  this  large  sum  of  money  at 
their  disposal,  to  make  these  officials  tyrannical  in  their 
condudl  to  the  teachers,  and  thus  causes  good  men  to  leave 
the  service,  and  prevents  others  from  entering :  cases  like 
that  about  the  employment  of  the  '^  Darmstadt  models  "  in 
teaching  mechanical  drawing  might  be  cited  as  examples. 
But  surely  if  the  statesmen  of  other  countries  can  establish 
good  systems  of  education,  and  exercise  at  the  same  time 
full  control  over  the  expenditure,  our  statesmen  ought  to  be 
equal  to  a  like  task ;  but  then  other  countries  do  not  put 
men  in  office  who  are  inexperienced  in  educational  matters, 
and  who    have   given  no  evidence  of  their  administrative 
powers  in  that  department.    To  show  that  the  control  is  to 
a  great  extent,  if  not  altogether,  a  myth,  it  might  be  asked, 
were  not  the  permanent  officials  uncontrolled  in  the  expendi- 
ture of  the  ^115,000  in  connexion  with  the  Paris  Exhibition 
of  1867  7  and  where  was  the  control  when  an  accountant 
some  years  ago  could  abscond  with  public  money  to  the 
extent  of  £7704  17s.  lod.,  which  has  never  been  -recovered. 
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In  place  of  the  present  system  I  would  divide  the  United 
Kingdom  into  what  might  very  properly  be  termed  collegiate 
distriAs,  and  I  would  assign  the  Inspection  and  Examination 
of  the  Science  Schools  to  the  Professors  of  the  College 
situated  in  each  of  the  collegiate  districts.  We  will  first 
investigate  the  educational  advantages  this  system  would 
have  over  the  present  one,  and  afterwards  compare  the  cost 
of  the  two,  including  the  payment  of  the  teachers. 

By  my  plan  not  only  would  Inspection  and  Examination  be 
combined,  which  is  not  the  case  at  present,  but  the  Inspec- 
tion would  be  condufted  by  those  who  were  engaged  in  the 
work  of  Education ;  whereas  the  Inspection  is  condudted 
under  the  present  system  by  those  who  are  not  pradtically 
engaged  in  Education  :  it  is  mainly  done  by  Officers  in  the 
Army.  By  the  system  proposed  the  examinations  could  be 
entirely,  if  desired,  of  a  pradtical  charadter,  and  the  pupils 
would  be  examined  of  course  as  to  ''  how  they  were  taught, 
as  well  as  what  they  were  taught."  It  would  prevent 
teachers  from  teaching  any  of  the  sciences  of  which  they 
themselves  had  no  experimental  knowledge ;  in  other  words, 
it  would  banish  mere  book  teaching,  which  prevails  under 
the  present  system.  Under  the  new  system  each  of  the 
pupils  would  be  separately  superintended  and  instructed,  because 
each  mind  is  different,  and  has  different  capacities,  and  the 
difficulties  of  understanding  and  coming  to  a  knowledge  of 
any  subje<5l  vary  with  each  individual  mind.  Individual 
instruction  being  adopted,  the  teacher  would  be  able  to 
teach  students  in  different  stages  of  advancement  at  the 
same  time,  as  is  done  every  day  in  chemical  laboratories. 
There  would  be,  under  the  system  proposed,  a  plan  and 
unity  in  the  instruction  given  in  the  schools,  which  is 
entirely  wanting,  as  has  been  shown,  in  former  articles, 
under  the  present  system,  owing  in  a  great  measure  to  the 
plan  of  paying  the  teachers. 

As  the  teachers  would  generally  have  less- experience  and 
extended  knowledge  of  their  subjects  than  the  College  Pro- 
fessors, great  advantages  would  necessarily  accrue  from 
their  coming  into  educational  contaCt  with  the  Professors. 
They  would  be  able  to  apply  to  those  more  conversant  with 
the  subject  of  instruction  in  their  difficulties ;  for  sugges- 
tions as  to  improvements  of  the  working  processes ;  and  the 
College  Examiners  would  see  with  their  own  eyes,  which  is 
not  as  we  have  seen  the  case  under  the  present  system, 
whether  the  work  of  practical  instruction  was  efficiently 
carried  on.  The  colleges  and  schools  would  in  many  ways ' 
beneficially  aCt  on  one  another,  and  meritorious  teachers  in 
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the  schools  would  certainly  be  recognised  and  stimulated  in 
their  work  and  advanced  to  higher  positions ;  whereas  under 
the  present  system  they  are  left  in  a  hopeless  state  of 
stagnation. 

Another  very  important  educational  advantage  which  the 
proposed  system  would  have  over  the  Department's  one,  is 
that  there  would  be  diversity  in  the  examinations.  We 
should  not  then  be  casting  all  the  young  intelledls  in  the 
science  schools  into  the  same  mould,  as  is  done  at  present 
by  employing  the  same  set  of  Examiners  always,  and  for 
the  whole  of  the  Science  Schools  in  the  United  Kingdom. 
Moreover,  the  teacher  would  be  able  to  throw  into  his 
teaching  more  individuality  and  intelligence,  and  by  diversity 
in  the  examinations  we  should  not  be  pulling  all  these  young 
science  students  "  through  holes  of  the  same  size,  after  the 
fashion  of  manufadluring  wires.**  We  are  at  the  present 
time  stamping  these  young  intelledts,  as  the  Government 
does  its  sovereigns,  with  one  uniform  die,  which  is  opposed 
to  all  sound  educational  principles,  and  obstrudls  progress 
in  the  Science  and  Art  of  Education. 

In  addition  to  the  Collegiate  Examiners  the  plan  I  propose 
includes  a  special  Minister  of  Education  and  Councillors  to 
advise  him  on  educational  matters ;  the  Councillors  would 
be  men  who  had  made  themselves  distinguished  in  the  edu- 
cational and  scientific  worlds  ;  they  would  not  be  required 
to  give  their  whole  time  to  this  duty ;  but  the  question  about 
the  Minister  and  Councillors  will  be  more  fully  discussed  in 
a  future  article. 

Some  of  my  readers  will  no  doubt  say  that  this  scheme, 
if  carried  out,  would  cost  the  country  some  money.  Cer- 
tainly ;  and  therefore  I  will  give  a  few  items  from  the  esti- 
mates for  the  present  financial  year,  which  ends  on  the  31st 
of  March,  to  enlighten  those  of  my  readers  as  to  the  cost 
of  the  present  system  : — 

1883-84. 
Diredlor  of  Science  and  Assistant-Secretary...     jf  1,200 

Assistant-Direftor  of  Science 778 

(This  salary  goes  up  to  ;f  850.) 

Official  Examiner  400 

Duty  pay  for  Official  Examiner  200 

Assistant-Examiner 267 

(The  salary  of  this  official  goes  up  to  ^^400.) 
Duty  pay  for  Assistant-Examiner      100 

The  Official  and  Assistant-Examiner,  whose  duties  I  can- 
not make  out,  receive  in  addition  to  these  sums  from  £1  is, 
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to  j^i7  175.9  according  to  the  number  of  evenings  they  are 
employed  assisting  at  examinations. 

Organising  Teacher  in  Science,  at  £1  is.  per 
diem,  or  £2  2s.  when  delivering  a  Lecture... 

The  following  belong  to  the  Art  as  well  as  the  Science 
Division : — ] 

Propbssional  Examiners,  paid  by  day  and 
far  piecework    ...         3^10,400 

Inspectors  of  Schools I9865 

Occasional  InspeAors  at  £2  25.  and  £3  3s.  per 
diem,  and  Acting  Inspedlors  at  £1  is.  per 
diem,  and  one  Inspector  who  is  also  Lec- 
turer in  the  Normal  Science  School  at  31^750 
a  year   ...         ...         ...         •••         ...         ••.       ^i^^^ 

Ledturers  paid  by  the  Ledlure,  and  grants  in 
aid  of  the  Instru(5tion  of  Science  Teachers 
at  Provincial  Colleges  500 

Travelling  : — 

For  General  Administration,  Schools  of  Science 
and  Art,  Circulation,  Exhibitions,  and  Col- 
ledlions  of  Local  Schools,  and  South  Ken- 
sington, Bethnal  Green,  and  India  Museum      6,420 

Temporary  Clerks,  Copyists,  &c.  8,700 

We  will  add  one  or  more  items  in  the  Science  division  : — 

Payment  on  Results  Science  Schools j^49>5oo 

Payments  to  Local  Secretaries  and  Assistants       1,500 
Payments  to  Special  Local  Secretaries  and  As- 
sistanis  •«.        ...        ...        •••        ...        ...       i,ooo 

Science  grants  and  prizes         4,600 

To  give  an  entire  list  of  the  multifarious  items  would,  I 
am  afraid,  make  it  unreadable  to  most  people ;  but  I  think 
1  have  given  sufficient  to  show  that  this  worse  than  worth- 
less system  costs  the  country  yearly  a  very  large  sum  of 
money.  If  the  system  I  propose  was  adopted,  the  items  I 
have  given,  and  many  others,  would  be  abolished,  and  the 
money  that  would  be  expended  would  be  expended  in  a 
healthy  manner.  The  teachers  would  be  paid  by  capitation 
fees,  and  they  would  be  encouraged  to  look  to  the  fees  of 
their  pupils  as  a  part  of  their  salary ;  and  good  and  efficient 
teachers  would  secure  paying  pupils  if  they  were  under  a 
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system  that  allowed  them  to  teach  in  the  way  they  consi- 
dered best ;  but  as  long  as  they  can  display  no  independence 
of  thought  in  teaching,  as  is  the  case  under  the  present 
system,  but  are  obliged  to  walk  and  make  their  pupils  walk 
in  the  paths  of  Science  the  Examiner  lays  down,  pupils  will 
not  pay  for  the  instrudlion. 

The  cost  of  the  efficient  inspedtion  and  examination  I 
propose,  the  travelling  expenses  of  the  Examiners,  the  capi- 
tation fees  of  the  Teachers^  would  not  amount  to  the  sum 
it  costs  at  present  for  the  Permanent^  the  Occasumal,  the 
Acting  Inspe<Sl6rs,  the  Diredtor  and  Assistant-Diredtor  of 
Science,  the  Official  and  Professional  Examiners,  the  travel- 
ling expenses,  and  the  sum  paid  for  payment  on  results. 
And  by  employing  Councillors  to  advise  and  aid  the  Minister 
of  Education,  an  ordinary  Secretary  with  a  small  staff  of 
Clerks  would  only  be  required  at  South  Kensington  ;  hence 
another  large  saving,  and  to  this  would  be  added  a  large 
saving  on  stationery  and  printing. 

It  has  been  announced  in  the  public  press  that  the  Evi- 
dence; and  Report  the  Technical  Comissioners  are  about  to 
issue  will  occupy  five  volumes  :  these  may  be  issued,  but  if 
the  present  system  remains  unreformed  they  will  be  of  no 
permanent  benefit  to  the  country.  How  and  where  we 
PAIL  is  obvious  to  those  who  have  given  time  and  attention 
to  the  subjeA.  It  is  at  all  events  my  objedt  in  writing  these 
Articles  to  point  out  the  cause  of  our  failure. 

(To  be  continued.) 
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An  Examination  and  Popular  Exposition  of  the  Hylo-Idealistic 
Philosophy.  By  W.  Bell  McTaqgart  (late  Captain  14th 
Hussars).     London  :  W.  Stewart  and  Co. 

We  have  here  a  small  but  exceedingly  important  work.  The 
author  undertakes  to  furnish  a  clear  and  summary  exposition  of 
the  system  of  philosophy  thought  out  by  Dr.  R.  Lewins,  and 
known  as  Hylo-Idealism.  So  far  this  system  has  not  by  any 
means  received  the  attention  to  which  it  is  fairly  entitled.  Time 
and  place  are  unpropitious.  The  modern  every-day  mind — may 
we  venture  to  say  especially  the  normal  English  mind  ? — cares 
little  about  philosophies.  Whether  the  phenomena  which  it 
recognises  are  merely  sensation  of  its  own,  whether  they  have 
an  underlying  objed^ive  existence,  whether  such  phenomena  are 
faithful  copies  of  noumena,  if  such  exist,  it  cares  little.  The 
man  of  special  science,  like  the  man  of  business  and  the  man  of 
pleasure,  is  content,  for  the  most  part,  to  occupy  himself  with 
the  phenomena,  inquiring  no  further.  Moreover,  [the  religious 
world  pays  itself  the  doubtful  compliment  of  avoiding  and  de- 
nouncing all  such  trains  of  thought  as  possibly  *<  leading  to 
infidelity." 

The  claim  put  forward  on  behalf  of  Dr.  Lewins  is,  that  he  has 
originated  <<  a  complete  and  self-contained  system  of  philosophy, 
sufficient  in  itself  for  all  things,  not  alone  as  bringing  about  a 
reconciliation  of  that  dualism  of  mind  and  matter  which  has  been 
the  stumbling-block  to  thinkers  of  all  generations,  but  as  giving 
a  sufficient  answer  to  the  problems  of  the  universe,  and  furnishing 
a  rule  and  guide  for  life.*' 

Claims  no  less  high,  the  author  admits,  have  been  put  forward 
on  behalf  of  other  systems  which  have,  each  in  turn,  been  found 
wanting.  He  declares  that  '<  the  persistent  effort  to  abolish  the 
antagonism  between  mind  and  matter,  subjedl  and  objei5l,  ego 
and  non-ego,  and  to  unite  the  contending  theses  of  Materialism 
and  Idealism  into  one  harmonious  whole,''  is  the  distinguishing 
feature  of  the  philosophic  work  of  the  present  day.  He  holds 
also  that  Dr.  Lewins  is  working  on  parallel  lines  with  Mr.  Herbert 
Spencer,  whose  Transfigured  Realism  is  pradlically  identical, 
up  to  a  certain  point,  with  Hylo-Idealism.  Perhaps  it  would 
have  been  well  if  Mr.  McTaggart  had  distind^ly  shown  at  what 
point  the  divergence  between  these  two  great  thinkers  begins, 
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and  in  what  it  consists.  He  says,  indeed  (p.  9),  concerning  the 
dogma  of  animal  and  human  automatism  : — **  This  conclusion, 
from  which  so  many  Materialists  have  shrunk,  was  boldly  ac- 
cepted by  the  late  Professor  Clifford,  and  I  am  compelled  to 
confess  that,  on  the  lines  of  Transfigured  Realism,  I  can  see  no 
other  outcome."  Mr.  Spencer,  indeed,  has  disavowed  the  doc- 
trine of  human  automatism,  and  has  promised  to  show  in  a 
future  work  how  that  issue  is  to  be  avoided.  He  says,  however, 
as  quoted  in  the  work  before  us,  ''  Crude  Realism  holds  that 
space  and  time  are  objedlive  realities,  forms  of  things,  known 
d  posteriori.  Transfigured  Realism  holds  that  space  and  time 
are  forms  of  things  which  have  become  forms  of  thought  through 
organised  and  inherited  experience  of  things.''  According  to 
Mr.  McTaggart  **  Hylo-Idealism  teaches  that  space  and  time 
are  '  thinks,'  sense-objedls,  arising  from  stimulus  plus  response 
to  stimulus ;  and  are  therefore,  for  us,  as  much  objedts  as  tables, 
trees,  or  men."  These  considerations  will,  we  trust,  enable  the 
candid — though  perhaps  not  the  captious — reader  to  seize  the 
difference  between  Mr.  Spencer  and  Dr.  Lewins. 

Dr.  Lewins  lays  down  as  one  of  his  fundamental  propositions 
that  '<  man  is  the  measure  of  the  universe  for  man,''  the  two 
words  which  we  italicise  being  a  necessary  corrective  addition  to 
the  original  formula  of  Protagoras.  The  fundamental,  and  by 
no  means  dissimilar,  assumption  of  Transfigured  Realism  is 
that  "  all  our  knowledge  is  based  upon  and  bounded  by  expe- 
rience, and  that  outside  or  beyond  himself  man  cannot  go,"  with 
the  saving  clause  that  the  term  experience  means  not  alone  the 
experience  of  the  individual,  but  the  collective  experience  of  the 
race,  which  supplies  the  so-called  "  necessary  truths  "  of  Kant 
and  his  followers. 

We  must  now  glance  at  the  two  conflidting  systems  which 
Dr.  Lewins  undertakes  to  reconcile.  Materialism  is  here  defined 
as  that  philosophy  which  constructs  the  universe  in  its  widest 
sense,  thought  and  emotion  included,  out  of  matter  only.  For 
spirit  it  consequently  finds  no  room.  It  tells  us  that  in  the  brain 
and  out  of  it  there  is  nothing  but  energy  and  matter.  Hence 
*'  man  being  in  every  bodily  tissue,  in  every  desire,  thought,  and 
adtion,  only  the  resultant  of  all  the  conditions  of  his  environment 
animal  automatism, — human  automatism  must  result.  Here, 
then,  reasoning  logically  upon  accepted  fadts,  we  come  to  a  con- 
clusion which  the  author  holds  to  be  subversive  of  all  morality. 

Unless  then  we  would  fall  into  Scepticism  (using  the  word  in 
its  philosophic  sense,  and  not  as  is  done  at  the  tea-tables),  and 
believe  that  the  truth  is  non-existent  or  undiscoverable,  we 
turn  to  the  Idealists.  They  tell  us  that  '<  There  is  but  one  exist- 
ence, mind.  Analyse  the  concept  matter,  and  you  will  discern 
that  it  is  nothing  but  a  synthesis  of  qualities  {Materie  ist  Eigen- 
5i:/(a//)— ^these  qualities  are  sensations,  and  the  synthesis  is 
mentaJ."    But  to  what  does  this  ultimately  lead  us  7    To  abso- 
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lute  egoisniy — the  assumption  that  all  things  are  subjedlive 
within  ourselves.  **  If  nothing  exists  except  my  thoughts,  then 
no  other  mind  can  exist  beyond  my  thought  of  it.  The  ground 
we  have  for  believing  in  the  existence  of  other  minds  is  not  a 
whit  stronger  than  the  ground  for  believing  in  the  existence  of 
other  bodies.*'    Here,  therefore,  morality  is  again  subverted. 

How  then  are  we  to  accept  the  evident  element  of  truth  in 
each  of  the  two  contending  systems,  and  yet  bid  farewell  to  each 
in  turn  when  it  would  lead  us  into  the  quagmire  ?  The  union 
between  Idealism  and  Materialism  is  effedled  by  our  recognising 
*«  the  relativity  of  the  two :  without  subje<5livity  no  objectivity ; 
without  objedlivity  no  subje<5livity.  It  is  by  the  relation  between 
them  both  that  both  exist."  Elsewhere  our  author  writes : — 
<<  The  union  consists  in  the  recognition  that  subjedlivity  and  ob- 
je<5tivity  are,  as  it  were,  reverses  of  the  same  medal ;  that 
subjedlivity  arises  only  from  combinations  and  qualities  of  what 
must  be  regarded  as  the  objedtive,  namely  matter ;  and  that  ob- 
je(5livity,  in  its  turn,  arises  also  from  the  combinations  and 
qualities  of  matter  which  have  produced  a  subjedlive  organisation 
capable  of  perceiving  and  responding  to  the  obje(5live.  Matter, 
matter,  everywhere ;  but  let  me  point  out, — avoiding  the  difficulty 
of  the  crude  Materialistic  hypothesis,  which  denies  the  subjedl- 
ivity  of  Matter, — Hylo-Idealism  admits  that  the  subjedlive  does 
exist,'but  shows  that  it  exists  as  a  phase  of,  but  not  independently 
of,  matter.  This  is  the  point,  both  of  union  and  of  divergence, 
between  Hylo-Idealism  and  Materialism."  On  the  other  hand, 
turning  to  the  side  of  agreement  with  pure  Idealism,  we  find 
that  in  the  sight  of  the  HyloJdealist  "  the  whole  universe  of 
things  and  thoughts  is  only  an  automorphosis,  each  ego  being  to 
itself,  as  Protagoras  postulated  the  measure  and  standard  of  all 
existing  things,  of  all  thought  and  obje(5ls  of  thought  whatso- 
ever." 

For  the  solution  of  the  old  difficulty  of  necessity  and  free  will, 
as  given  in  the  words  of  Dr.  Lewins,  we  must  refer  our  readers 
to  the  work  itself.  Nor  can  we  summarise,  much  less  discuss, 
the  train  of  reasoning  in  which  Mr.  McTaggart — referring  to  the 
possibility  of  space  of  four,  five,  six,  and  even  n  dimensions — 
contends  that  a  point  of  contadt  between  spirit  and  matter  seems 
<<  more  than  probable."  But  we  must  call  attention  to  the 
author's  peroration : — "  Matter  is  affedted  by  spirit,  spirit  by 
matter.  Their  union  is  the  *  think '  of  the  Absolute.  The  ma- 
terial universe  is  this  '  think,'  and  it  has  become  a  reality  to  the 
Absolute,  just  as  much  as  space  and  time,  trees  and  men  are  our 
<  thinks,'  and  have  become  realities  to  us.  Beyond  this  we  can- 
not go.  What  is  matter,  or  what  is  spirit,  we  cannot  know ;  and 
what  their  point  of  contadl  is  we  may  not  even  imagine.  The 
outcome  of  the  universe,  then,  which  is  objedl  to  us,  is  the 
•  think '  of  the  Absolute,  not  the  Absolute  itself.  Under  this 
luminous  conception  crude  Materialism  vanishes  away  like  an 
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evil  dream,  for  matter  depends  on  spirit.  Pure  Idealism  must 
bow  its  head,  for  spirit  depends  on  matter." 

In  bespeaking  the  attention  of  our  readers  for  this  book,  we 
admit  that  it  cannot  be  hastily  swallowed  and  despatched. 
Though  extending  to  84  pages  only,  it  will  require  careful,  deli- 
berate reading.  But  we  believe  that  every  thoughtful  man,  even 
if  he  does  not  feel  prepared,  at  the  moment,  to  accept  the  system 
here  set  forth,  will  derive  benefit  from  its  study.  The  second 
and  third  appendix,  the  latter  bearing  the  ominous  title  **  Hylo- 
Idealism  at  the  British  Association,*'  will  prove  wholesome 
reading  for  not  a  few  of  our  scientific  specialists,  reminding  them 
how  sandy  is  the  foundation  upon  which  their  hypotheses  are 
built.  We  have  Blv/ays  experienced  a  profound  sadness  when 
we  refledt  how  little  of  our  recognised  Science  is  demonstrated, 
or  even  demonstrable.  An  emphatic  reminder  on  this  head  will 
be  salutary  to  many. 

We  dare  not  venture  to  say  that  Dr.  Lewins  will  be  promptly 
appreciated.  Official  science  will  have  none  of  him.  Indepen- 
dent thinkers  are  few,  and  relatively  less  powerful  than  was 
formerly  the  case.  But  in  the  future  it  will  be  held  that  if  the 
mystery  of  the  universe  can  be  unlocked  at  all,  he  has  supplied 
the  key. 


Original  Essays.    By  S.  Tolvbr  Preston.    London :  Williams 
and  Norgate. 

The  Essays  herein  contained  discuss  the  social  relations  of  the 
sexes,  science  and  sectarian  religion,  the  scientific  basis  of  per- 
sonal responsibility,  and  evolution  in  reference  to  female  educa- 
tion. All  these  topics  are  discussed  in  the  light,  or  at  least  in 
the  spirit  of  the  Evolutionist  School. 

A  contemporary  has  recently  taken  occasion  to  regret  what  it 
styles  the  common  **  misapplication  and  abuse  "  of  the  principle 
ot  Evolution,  **  especially  its  application  in  the  most  illegitimate 
and  unscientific  way  to  the  solution  of  questions  in  the  domain 
of  morals  and  religion,  which  lie  completely  beyond  its  province." 
This  regret  we  by  no  means  share.  On  the  contrary,  we  hold 
that  the  principle  of  Evolution  has  been  succcessfully  applied  to 
social  and  moral  questions,  among  others  by  Mr.  Tolver  Preston, 
and ,  has  already  led  to  valuable  results  which  would  not  other- 
wise have  been  attainable." 

The  first  of  the  essays  before  us  deals  with  a  question  which 
has  been  systematically  ignored.  Says  our  author,  very  truth- 
folly,  "  A  thoughtful  consideration  of  the  whole  subjedl  may, 
perhaps,  warrant  the  conclusion  that  man  has  advanced  less  in 
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knowledge  as  to  the  proper  mode  of  viewing  the  true  principles 
that  should  regulate  the  ethical  feelings  existing  between  the 
sexes,  than  in  any  other  of  those  branches  of  knowledge  which, 
in  other  respedls,  have  raised  him  so  far  above  the  rest  of  the 
living  world." 

Mr.  Preston  then  proceeds  to  plead  for  greater  freedom  in  the 
relations  between  the  sexes.  He  denounces  the  rigid  Puritanism, 
absurd  proprieties,  and  restraints  of  the  present  day,  especially 
in  England.  He  argues  that  **  an  unnatural  system  of  coercive 
restraint  aggravates  the  passions  [why  plural  ?  would  not  *  appe- 
tite '  be  the  better  term  ?]  to  an  inordinate  degree,  and  is  certain 
to  be  followed  by  excesses."  This  is  scarcely  to  be  doubted. 
Probably  in  no  capital  city  does  prostitution  appear  in  a  form  so 
dangerous  to  society  as  in  prudish  London.  **  Puritanism,"  says 
our  author,  ''^may  truly  be  said  to  be  one  of  the  worst  vices,  as  it 
is  the  source  of  evils  of  the  most  injurious  chara(5ler."  This  is 
a  bold  assertion ;  but  if  we  take  a  dispassionate  review  of  the 
hindrance  it  has  proved  to  Art,  to  Literature,  and  to  Science 
even,  and  that  those  distri(5ls  where  it  was  most  rampant  are 
precisely  those  where  to  this  day  the  lucrative  vices  most  flourish, 
we  shall  not  be  able  to  refuse  our  assent. 

But  we,  as  a  people,  have  been  reared  for  generations  under 
such  a  system  of  hard-and-fast  regulations,  imposed  upon  us  not 
by  any  tyrant,  but  by  ourselves,  that  their  removal  would  be  the 
signal  for  impropriety.  On  the  Continent,  e.g.,  public  gardens 
can  exist  without  fences  and  gates.  Were  we  to  try  the  experi- 
ment our  parks  would  quickly  be  ravaged  and  laid  waste.  Hence 
any  relaxation  of  existing  customs  can  be  effedted  but  gradually. 

The  second  essay,  '*  Science  and  Sedtarian  Religion,  or  a  Per- 
sonal Experience  of  the  Evils  of  Religious  Do(5trine,"  bears  the 
significant  motto  **  Truth  needs  no  sancftification,"  and  is  even 
bolder  than  the  foregoing.  A  work  which  appeared  a  few  years 
ago,  under  the  title  "The  Unseen  Universe,'*  furnishes  the 
author  with  his  starting-point,  though  it  is  not  formally  reviewed. 
A  prominent  and  startling  idea  is  most  distincflly  conveyed  in  the 
following  passage  : — "According  to  the  dogma  of  infinitely  lasting 
punishment,  the  punishment  for  vice  in  this  world  would  be 
infinitely  inadequate,  which  is  pradlically  tantamount  to  teaching 
that  the  pursuit  of  vice  must  be  infinitely  profitable  in  this  life." 
Mr.  Preston  made  substantially  the  same  statement  in  a  paper 
on  Natural  "  Science  and  Morality,"  which  he  communicated  to 
the  "  Journal  of  Science  "  in  1880,  and  which  will  be  found  on 
p.  450.  We  do  not  find,  however,  that  anyone  has  attempted 
its  refutation. 

On  p.  27  we  find  a  passage  which  may  sadden  or  amuse  the 
reader,  according  as  he  is  of  a  Heraclitan  or  Democritan  vein  : — 
"  I  may  mention  here  (for  the  sake  of  illustration)  the  modern 
*  Salvation  Army '  scheme,  whose  programme  a  well-known 
Review  has  recently  lowered  itself  enough  to  publish."     In  a 
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note  the  author  adds,  '*  Could  it  be  believed  in  any  civilized 
country  that  a  respecftable  journal  would  publish  a  programme 
like  that  of  the  <  Salvation  Army  '  ?  This  is  an  instance,  I  think, 
of  the  point  so  instructively  brought  forward  by  the  late  Mr. 
Darwin  as  to  the  peculiarities  of  the  flora  and  fauna  of  islands. 
The  inhabitants  are  of  course  included.  Therefore  this  may 
account  for  the  extraordinary  anomalies  and  mixtures  of  the 
human  mind  that  one  finds  in  this  country,  great  geniuses  and 
great  fools  (if  a  too  coarse  expression  be  excused).  What  conti- 
nental journal  of  the  character  of  the  Review  alluded  to  would 
have  published,  among  papers  sometimes  filled  with  the  highest 
contributions  to  Science,  the  screamings  of  *  Hallelujah  Bill '  and 
of  *  Salvation  Sal,*  as  they  have  been  aptly  termed  ?  '*  This  is 
doubtless  sad  ;  but  it  is  no  less  sad  to  see  a  journal  which  poses 
as  the  highest  organ  of  Science — at  least  of  official  Science — in 
this  country  insert  advertisements  of  life-pills  and  of  <' pick- 
me-ups  ** ! 

In  a  note  on  pp.  32,  33  we  find  a  statement  on  which  issue 
may  be  fairly  joined.  Says  the  author : — **  But  then  every  com- 
petent judge  knows  that  what  evidence  there  is  points  over- 
whelmingly against  an  eternal  existence,  especially  the  great 
principle  of  Evolution  which  correlates  man  with  the  rest  of  the 
living  world,  which  are  admitted  not  to  have  a  future  life,  but  to 
give  up  life  at  their  decease."  Mrs.  Grundy  doubtless  makes 
this  admission  concerning  the  lower  animals.  Bishop  Butler 
does  not.  For  our  part  we  cannot  help  feeling  that  the  evidence 
for  animal  and  for  human  immortality  is  identical.  The  two 
cases,  in  legal  phrase,  run  on  all  fours  together. 

The  third  essay  treats  of  the  *'  Scientific  Basis  of  Personal 
Responsibility,  or  the  Mode  of  reconciling  Personal  Responsi- 
bility with  the  Principle  of  Stridl  Causation  in  Nature,"  and  is  a 
development  of  the  author's  paper  in  the  <' Journal  of  Science  ' 
for  1880,  p.  457.  Mr.  Preston  opens  the  discussion  with  an  oft- 
mentioned  difficulty  : — "  The  criminal  may  retort  «  My  adlions 
being  the  result  of  natural  causes,  why  should  I  be  punished  for 
what  I  cannot  help  ? ' "  John  Stuart  Mill  is  also  quoted  as 
saying,  in  like  strain,  "  The  Owenite  invokes  the  admitted  prin- 
ciple that  it  is  unjust  to  punish  anyone  for  what  he  cannot  help." 
To  us  this  difficulty,  if  any,  seems  to  have  been  needlessly  mag- 
nified. Not  to  mention  that  Society  may  reply  to  the  criminal, 
'*  By  the  very  same  natural  causes  we  cannot  help  hanging  you  !" 
there  is  a  fallacy  in  the  word  **  punishment."  The  first  of  our 
natural  rights,  that  of  existence,  involves  the  right  of  eliminating 
if  possible  whatever  attacks  us,  be  it  assassin,  ruffian,  tiger, 
wolf,  cobra,  disease-germ,  flood,  or  conflagration.  We  do  not 
punish  the  man-eating  tiger ;  we  eliminate  it.  We  do  not  punish 
disease-germs ;  by  drainage  and  disinfedlion  we  aim  at  their 
extirpation.  Just  in  like  manner  with  the  assassin  or  the 
burglar :  if  the  instin<5t  of  self-preservation  is  not  dead  within 
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U8|  we  take  care  that  when  once  recognised  as  such  he  shall  not 
have  the  opportunity  of  repeating  his  offence,  and  especially  of 
reproducing  criminal  descendants. 

The  author's  proposal  of  inflidting  penalties  equal  to  the  sum 
stolen,  &c.,  multiplied  by  the  chance  of  detedtion,  might  answer 
admirably  for  offences  against  property ;  but  for  crimes  against 
the  person— which  our  laws,  with  the  single  exception  of  wilful 
murder,  punish  more  leniently — ^it  would  be  utterly  inadequate, 
and,  like  our  present  system  of  infliAing  paltry  fines  for  cases  of 
ruffianism,  would  be  merely  adding  insult  to  injury. 

We  have  not  the  pleasure  of  agreeing  with  all  the  positions 
advanced  by  the  author ;  but  we  must  recognise  this  little  work, 
as  a  whole,  as  a  signal  instance  in  favour  of  applying  the  prin- 
ciple of  Evolution  to  the  study  of  Sociology  and  Ethics. 


Poisons  :  their  Ejects  and  Detection,  A  Manual  for  the  Use  of 
Analytical  Chemists  and  Experts.  With  an  Introdudlory 
Essay  on  the  Growth  of  Modem  Toxicology.  By  Alexander 
Wynter  Blyth,  M.R.C.S.,  F.C.S.,  &c.  London  :  Charles 
Griffin  and  Co. 

Without  doubt  we  have  here  the  most  comprehensive  and 
trustworthy  book  on  Poisons  which  has  thus  far  appeared  in  the 
English  language. 

In  an  introdudlory  chapter  on  the  "  Old  Poison  Lore  "  the 
author  expresses  the  not  improbable  surmise  that  ''the  first 
poison-knowledge  was  that  of  the  septic  poisons.  Perchance  the 
savage  found  that  weapons  soiled  with  the  blood  of  former 
vidtims  made  wounds  fatal :  from  this  observation  the  next  step 
would  be  that  of  experiment, — ^the  arrow  or  spear  would  be 
steeped  in  all  manner  of  offensive  pastes,  and  smeared  with  the 
juices  of  plants  which  were  deemed  noxious ;  and  as  the  effedts 
were  mysterious  they  would  be  ascribed  to  the  supernatural 
powers,  and  covered  with  a  veil  of  superstition.'' 

From  this  traditional  origin  the  history  of  poisons  and  poi- 
soning is.  traced  downwards  with  the  aid  of  such  fragmentary 
records  as  exist.  It  is  stated  that  Attains  Phylometer,  of  Per- 
gamus,  was  acquainted  with  Hyoscyamus,  Aconite,  Conium,  and 
Veratrum,  and  that  the  Egyptians  were  acquainted  with  prussic 
acid,  at  least  in  a  dilute  state,  as  obtained  from  certain  plants. 
There  is,  according  to  Duteil,  in  a  papyrus  preserved  at  the 
Louvre,  the  sentence  **  Pronounce  not  the  name  of  I.  A.  O., 
under  penalty  of  the  peach  1 "  implying  that  those  who  revealed 
the  mysteries  were  put  to  death  with  peach-water.    There  is 
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little  ground  for  doubting  that  the  art  of  distillation  was  practised 
by  the  Egyptian  priests.  Indeed  their  knowledge,  not  only  of 
Chemistry,  but  of  Anatomy  and  Pathology,  was  assuredly  far 
greater  than  is  vulgarly  supposed.  The  records  of  their  lore 
perished,  however,  long  before  the  reputed  burning  of  the 
Alexandrian  Library  of  the  Arabs.  No  small  portion  of  the 
guilt  of  this  destru(5lion  must. rest  upon  the  early  Christians  {see 
Adls  xix.,  19),  especially  the  monks,  who  played  the  same  part 
in  Egypt  which  they  afterwards  repeated  in  Mexico  and  Peru. 

Nicander,  of  Colophon  (204 — 138  B,  C),  is*  said  to  have 
written  on  Snake^venoms,  and  on  the  properties  of  Opium,  Hen- 
bane, certain  Fungi,  Colchicum,  Aconite,  and  Conium. 

On  the  8ubje(5l  of  slow  poisons  which  do  not  prove  fatal  until 
a  considerable  time  after  their  introduction  into  the  human  sys- 
tem, Mr.  Blyth  holds  an  opinion  which  is  scouted  by  many 
modern  authors,  but  which  we  believe  to  be  something  more 
than  a  legend.  A  few  cases  of  this  kind  have  come  to  our 
knowledge.  The  writer  remarks  that  certain  malignant  diseases 
answer  precisely  to  the  description  of  a  poison  which  has  no 
immediate  effedls,  or  which,  in  technical  language,  has  its  ^'  time 
of  incubation."  The  length  of  time  that  the  poison  of  rabies 
can  thus  remain  latent  is  well  known,  and  there  is  at  least  no 
inherent  impossibility  that  other  poisons  may  be  equally  slow 
in  developing  their  effe(5ls.  Mr.  Blyth  says  that  the  gipsies 
**  have  long  possessed  a  knowledge  of  the  properties  of  the 
cunous  Mucor  phycomyces.  They  are  said  to  have  administered 
the  spores  of  this  fungus  in  warm  water.  In  this  way  they  (the 
spores)  rapidly  attach  themselves  to  the  mucous  membranes  of 
the  throat,  all  the  symptoms  of  phthisis  follow,  and  death  takes 
place  in  from  two  to  three  weeks." 

The  poisoners  of  the  East  not  only  seledt  an  agent  which  may 
in  its  effedts  simulate  some  natural  disease,  but,  if  pra(5licabie, 
one  to  which  the  intended  vidtim  might  seem  naturally  liable. 

The  legend  of  Statira,  poisoned  by  means  of  food  cut  with  a 
knife,  envenomed  on  one  side  only,  has  in  it  nothing  impossible. 

The  great  schools  of  poisoning  which  flourished  in  Venice  and 
in  the  more  southern  parts  of  Italy  from  the  fifteenth  to  the 
seventeenth  centuries  are  ably  described.  There  is  here  matter 
which  might  be  welcome  to  the  novelists  of  the  day  in  their  evi- 
dent exhaustion  of  subjects  and  inventive  power.  At  Venice  the 
Council  of  Ten  had  their  secret  poisoners,  who,  for  a  due  consi- 
deration, were  ready  to  take  in  this  manner  the  life  of  any  poten- 
tate whom  -the  Republic  might  consider  dangerous.  There  was 
a  regular  tariff  agreed  on,  increasing  with  the  eminence  of  the 
vidtim,  the  length  of  the  journey,  and  the  difficulties  and  dangers 
to  be  encountered. 

The  "Natural  Magic"  of  Baptista  Porta  contains  many 
curious  receipts  for  poisoning,  and  in  the  author's  opinion  the 
general  tone  of  this  treatise  proves  that  Porta  was  no  mere 
theorist,  but  had  studied  the  matter  experimentally. 
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The  deadly  nostrums  used  by  TofTana  and  Keli,  and  afterwards 
imparted  to  M.  de  Sainte  Croix  and  his  paramour,  the  infamous 
Madame  de  Brinvilliers,  seem  to  have  been  not  mere  arsenic, 
but  to  have  contained  a  peculiar  ptomaine,  which,  according  to 
Selmi,  is  formed  when  animal  matter  decomposes  in  conta<5t 
with  arsenical  solutions.  One  method  of  preparing  such  a  poison, 
not  mentioned  in  the  text,  was  to  dose  a  bear  with  arsenic,  sus- 
pend him  by  his  hind  legs,  and  colledl  the  liquid  which  issued 
from  his  mouth  and  nostrils  during  his  death-struggles,  or,  as 
others  say,  during  putrefa(5lion. 

In  what  may  be  called  the  pra(5lical  part  of  the  work  Mr.  Blyth 
discusses  systematically  the  various  known  poisons,  expounding 
their  chemical  nature,  their  mode  of  adtion,  the  symptoms  pre- 
ceding death,  and  the  appearances  presented  on  post  mortem 
examination,  as  well  as  the  most  approved  methods  of  separating 
such,  poisons  from  the  contents  of  the  stomach,  the  urine,  the 
liver,  brain,  matter  vomited,  &c.  Illustrative  cases  are  also 
given,  and — a  very  important  feature — the  attention  of  the  expert 
is  called  to  possible  lines  of  defence  and  to  questions  likely  to  be 
raised  by  the  opposite  side. 

Space  will  not  permit  us  to  do  more  than  notice  the  se<5lion  on 
animal  poisons.  Great  merit  belongs  here  to  Mr.  Blyth  for  the 
part  he  has  taken  in  proving  that  snake-poisons  are  not  ferments, 
capable  of  reprodu(5tion  and  multiplication  in  the  blood  or  the 
tissues  of  the  vi(5lim,  but  true,  definite,  chemical  compounds,  or 
mixtures  of  such  compounds.  As  a  matter  of  course  germicide 
agents  are  utterly  useless  as  antidotes.  Dr.  Shortt,  as  well  as 
the  author,  had  long  ago  found  that  potassium  permanganate, 
recently  recommended  by  Dr.  Lacerda  as  an  antidote,  is  in- 
efiedtual. 

Concerning  cantharides  an  interesting  fa(5l  is  brought  promi- 
nently under  notice.  These  insecfls  may  be  eaten  with  impunity 
by  the  hedgehog,  by  fowls,  turkeys,  and  frogs  ;  but  a  man,  a  cat, 
or  a  dog  may  be  poisoned  by  eating  the  flesh  of  animals  which 
have  thus  fed  upon  cantharides. 

The  French  "  military  surgeons  in  Algeria  often  meet  with 
cystitis  among  the  soldiers,  caused  by  eating  frogs  in  the  months 
of  May  and  June,  the  frogs  living  in  these  months  almost  exclu- 
sively on  a  species  of  cantharides." 

In  a  case  of  poisoning  by  cantharides  in  any  country  where 
these  or  kindred  insedts  occur,  this  fadt  would  suggest  a  line  of 
defence  not  merely  plausible,  but  possibly  well-founded. 

The  ptomaines  are  treated  as  fully  and  thoroughly  as  the 
present  state  of  knowledge  admits.  None  of  these  bodies,  it  is 
conceded,  has  been  sufficiently  studied.  A  needful  caution  is 
given  against  reliance  upon  the  potassium  ferrid-cyanide  test. 
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Bleaching,  Dyeing,  and  Calico-Printing,  with  Formula.    Lon- 
don :  J.  and  A.  Churchill. 

Wb  have  here  a  treatise  on  the  three  important  and  kindred  arts 
of  bleaching,  dyeing,  and  cal*co-printing,  compressed  into  the 
very  brief  space  of  203  pages,  the  index  being  included.  Under 
each  of  its  leading  sections  we  find  a  sketch  of  the  history  of  the 
art, — which  might,  perhaps,  have  been  better  left  to  be  dealt 
with  ih  larger  works,  theoretical  explanations,  and  pra(5lical  pro- 
cedures. The  receipts,  though  necessarily  very  few  in  number, 
are  taken  from  modern  practice,  and,  as  far  as  they  go,  may  be 
safely  followed.  A  few  passages  are  open  to  be  misunderstood. 
Thus  on  p.  63  we  read — **  The  perrotine  is  employed  in  the 
French  and  Belgian  fadtories,  but  not  in  the  English,  and  effedls 
a  great  saving  of  time  and  labour  over  hand-block  printing; 
what  required  twenty  men  and  twenty  children,  by  this  latter 
method  being  accomplished  by  the  perrotine  by  one  man  and 
two  children. 

This  is  perfe<5lly  true,  and  yet  to  an  outsider  it  is  capable  of 
conveying  the  false  impression  that  hand-block  printing  is  still 
in  common  use  in  England.  The  fadl  is  that  the  great  bulk  of 
English  printed  calicoes  are  executed  by  means  of  the  cylinder 
machine,  which  effedls  a  still  greater  economy.  We  find  the 
author  saying — <<  In  certain  cases,  such  as  in  printing  woollen 
and  mousseline  de  laine  goods,  block-work  has  been  very  gene- 
rally superseded  by  cylinder-printing."  Now  it  is  precisely  in 
woollen-printing  that  the  cylinder-machine  is  least  satisfactory, 
and  that  blocking  remains  to  a  considerable  extent  in  use. 

In  a  note  at  the  foot  of  p.  78  it  is  stated  that  Kopp  first  sug- 
gested the  use  of  hyposulphite  of  soda  as  a  mordant.  We 
presume  that  this  is  a  clerical  or  typographical  error  for  '*  hypo- 
sulphite of  alumina,*'  which  was  proposed  by  Kopp  in  place  of 
the  acetate  of  alumina.  Concerning  the  advantages,  however, 
most  pra(5lical  authorities  are  sceptical,  and  it  does  not  seem  to 
have  come  into  extended  use. 

We  do  not  see  any  reference  to  aluminium  sulphocyanide, 
now  so  largely  used  for  alizarine  steam  reds  in  place  of  red 
liquor.  In  one  receipt  for  an  extradl  red  it  is  mentioned  along 
with  red  liquor. 

We  can  scarcely  enter  into  the  spirit  of  those  portions  of  the 
following  passage  which  we  have  italicised  :  —  '*  The  discovery 
and  application  of  the  coal-tar  colours  have  given  an  unprece- 
dented impetus  to  this  among  other  branches  of  calico-printing, 
not  only  by  increasing  the  number  and  variety  of  tinctorial 
agents  possessing  purer  tints,  hut  because  the  raw  material  for 
manufacturing  them  lies  around  us.  At  the  present  day  when 
the  printer  requires  pale  chintzes  it  is  not  necessary  for  him  to 
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ransack  the  two  hemispheres  for  the  red,  yellow,  blue,  green,  and 
violet  dye-8tufis,  as  it  was  not  many  years  back." 

The  *'  raw  material  "  for  manufa<5luring  tin<5lorial  agents  un- 
doubtedly **  lies  around  us,"  but  unfortunately  it  is  not  manufac- 
tured around  us.  It  is  sent  abroad  to  be  manufadlured  by  alien 
capital,  skill,  and  labour,  and  comes  back  to  us  at  prices  which 
play  into  the  hands  of  our  industrial  rivals.  The  ^'  ransacking 
the  two  hemispheres  *'  was  to  a  great  extent  simply  importing 
dye-wares  from  the  colonies  to  the  profit  of  our  countrymen  and 
fellow-subjedts. 

The  se(5lion  on  dye-wares  contains  some  errors  not  easily 
accounted  for.  Thus  Brazil  wood  is  described  as  identical  with 
camwood  !  The  names  adopted  for  the  dye-wares  and  chemicals 
are  in  many  instances  different  from  those  in  use,  in  dye-  and 
print-works,  with  which  the  technological  student  should  make 
himself  familiar.  Typographical  errors  are  rather  numerous. 
In  reading  over  the  index  we  come,  e,g,f  upon  the  ''  ferrocyanide 
of  tar'* — a  gruesome  compound. 

As  a  whole,  however,  this  little  work  deserves  commendation, 
and  in  the  probable  case  of  a  second  edition  it  may  be  easily 
freed  from  its  defe<fl6. 


On  Life  and  its  Lessons.  Being  the  Inaugural  Address  delivered 
to  the  Bristol  Medico-Chirurgical  Society  in  the  Session 
1882-3.  ^y  Jambs  Gborge  Davey,  M.D.  Bristol :  Fawn 
and  Son. 

This  Address  bears  the  a8pe<5l  of  a  controversial  manifesto. 
The  author  sets  out  with  the  didtum  of  Pope,  **  The  proper  study 
of  mankind  is  man,"  to  which,  for  men  of  Science  other  than 
physicians,  we  must  demur  in  toto.  After  referring  to  the  le(5tures 
of  Lawrence  on  Man,  Dr.  Davey  contends  that  there  are  in  our 
days  "  men  of  mark  and  taking  rank  as  physiologists  who  are 
using  their  best  endeavours  to  stamp  out  the  materialistic  views 
of  the  new  school  of  thought,  and  to  replace  them  with  the  meta- 
physical and  old-fashioned  theories  of  early  and  ignorant  times. 
The  controversialists  insist  on  enveloping  their  studies  in  so 
dense  a  cloud  of  assumption  and  mysticism  that  truth  is  nowhere 
to  be  found.  Their  reason  is  beclouded  with  a  wild  imagination, 
— and  so  it  is  they  are  lost  in  their  delusions, — and,  like  the 
many  recognised  as  crazed^  are  really  objedts  of  our  compassion 
and  sympathy.** 

Among  these  writers  the  foremost  place  is  assigned  to  Dr. 
W.  B.  Carpenter,  who  is  in  substance,  though  not  in  so  many 
words,  accused  of  being  swayed  by  ''  dominant  ideas  "  I 
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It  appears  that  the  learned  and  voluble  dod^or  communicated 
to  the  **  Modern  Review,"  in  1880,  an  article  with  the  title  ««  On 
the  Forces  behind  Nature/*  Whether  any  such  forces  exist 
must,  of  course,  depend  upon  the  connotation  which  we  give  to 
the  term  "  Nature."  But  what  was  the  head  and  front  of  the 
offending  of  his  old  enemies  the  Spiritualists,  save  that  they 
admit  forces  other  than  those  commonly  recognised  as  natural  7 
How  are  the  mighty  fallen !  If  there  are  forces  (?  energies), 
personal  or  impersonal,  behind  Nature,  which  we  here  neither 
affirm  nor  deny,  they  must  be  either  regular  or  capricious  in  their 
ad^ion.  If  regular,  they  may  and  should  be  studied.  If  capri- 
cious. Science  becomes  impossible,  and  Dr.  Carpenter's  avocation 
is  gone. 

Dr.  Winn,  following  on  the  same  side,  denounces  Professor 
Tyndall, — who  as  a  correspondent  shows  is  no  Materialist, — ore 
rotundo.  He  tells  us  that  <'  all  unveriRed  theories  must  tend  to 
subvert  the  fundamental  principles  on  which  our  morality  and 
polity  are  based."  Most  theories  have  no  bearing  upon  our  mo- 
rality at  all  which,  moreover,  can  alter  its  bases  without  altering 
its  code. 

Further,  Dr.  Winn  pronounces  Prof.  T3mdall  to  be  "  the  sub- 
je<5l  of  unbelief  in  what  is  true,"  and  devoid  **  of  a  due  faith  in 
whatever  is  good  and  profitable  to  humanity."  Can  Dr.  Winn 
make  good  these  charges^?  If  not,  may  they  not  possibly 
<<  subvert "  his  own  morality  and  that  of  his  readers  ? 

Dr.  Barclay — ^another  writer  of  the  same  school — ^is  said  to 
"  censure  J.  S.  Mill  for  teaching  that  all  the  laws  of  Nature  are 
unfailing,  and,  furthermore,  for  stating  that  this  fadl  must  form 
the  major-premiss  in  every  argument  on  such  obscure  subjects 
as  the  origin  of  life,  of  generation,  of  development,  decay,  and 
death." 

Now  here  we  regret  that  we  cannot  absolutely  agree  with  Dr. 
Davey.  Our  laws  of  Nature — so-called — are  the  results  of  in- 
du(5lion,  and  our  inductions  are  never  quite  complete.  Hence 
we  are  not  warranted  in  pronouncing  any  event  impossible,  though 
we  are  fully  justified  in  applying  the  most  severe  scrutiny  to 
whatever  deviates  from  the  sum  total  of  authentically  recorded 
experience.  Should  anyone  tell  us  that  he  has  discovered  in 
New  Guinea,  or  in  the  interior  of  Africa,  a  warm-blooded  animal, 
a  mammal,  provided  with  three  pairs  of  limbs,  we  should  be 
justified  in  examining  the  narrative  of  the  discoverer  very  closely, 
and  even  in  suspending  judgment  until  a  specimen  of  the  creature 
had  been  examined  by  some  competent  authority  and  proved  to 
be  not  a  monstrosity,  but  a  normally  developed  being.  But  we 
should  not  be  justified,  as  some  persons  of  eminence  do,  in 
ignoring  the  evidence  offered. 

On  the  other  hand,  it  seems  to  us  that  if  natural  phenomena 
are  controlled  by  will, — or  at  least  by  any  will  save  that  of  a 
Being  ex  hypothesi  immutable, — then  all  Science  is  impossible. 
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The  suggestions  which  the  author  throws  out  as  to  the  pro 
gressive  elevation  of  the  human  race  are  sound  in  principle. 
But  are  they  likely  to  be  carried  into  effedl  ?  Is  not  the  consti- 
tution of  modem  society  such  that  the  survival  of  the  fittest  is 
not  in  any  way  the  survival  of  the  noblest  ?  The  industrial, 
commercial  organisation  of  the  present  is  little,  if  any,  more 
laudable  and  satisfactory  than  the  military  organisation  of  the 
past. 


The  Symposium:  Durban  Institute  Magazine*     Januar}',  1984. 
Durban  (Natal) :  Davis  and  Sons. 

It  is  odd  that  this  little  miscellany  should  open  with  a  ghost- 
story, — curious  enough  in  its  way,  but  one  which  thirty  years  ago 
would  have  been  "declined  with  thanks"  by  any  editor  in  the 
civilised  world. 

"  Snake-Gossip,"  by  W.  Y.  Campbell,  is  an  interesting  paper. 
The  author  states  that  there  are  in  Natal  twenty  species  of  vipers 
(venomous  serpents  ?),  three  of  which  are  common  to  Europe, 
one  to  Australia,  and  the  rest  to  Asia  and  Africa.  Three  of  the 
species  he  describes  particularly.  The  puff-adder,  or  Ibululu  of 
the  natives,  seems  to  be  identical  with  the  Dahoaia  Russelli  of 
India — a  dangerous  species.  Contrary  to  the  sweeping  didtum 
of  Charles  Waterton,  this  species  on  the  approach  of  man  does 
not  glide  away,  but  holds  his  ground,  and  if  trodden  upon,  or 
approached  within  a  few  inches,  he  bites.  Old  withered  grass 
and  stony  places  are  his  favourite  habitat.  The  smaller  puff- 
adder,  or  Inshlangwane,  Echis  carinata^  is  also  found  among 
tufts  of  dry  grass  and  the  roots  of  old  hedges.  The  night-adder 
(Enshlangu)  is  identified  by  the  author  with  Bungaris  fasciatus 
of  Fayrer.  This  serpent  is  of  nodlumal  habits,  in  shape  like  a 
'*  three-square  "  file,  and  is  harmless  if  unmolested. 


The  English  Illustrated  Magazine.     London :  Macmillan  and 
Co. 

Among  the  articles  in  the  issue  before  us  is  one  on  the  Post- 
Office,  which  suggests  to  us  two  of  the  defedls  which  still  linger 
in  our  otherwise  admirable  postal- system.  Why  should  monthly 
and  quarterly  journals  not  enjoy  the  same  privileges  as  news- 
papers, instead  of,  as  at  present,  being  charged  with  a  postage 
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which  in  some  cases  may  amount  to  33  per  cent  of  their  selling- 
price  ?  Secondly,  why  should  post-masters  be  empowered  to 
keep  back  copy  and  proofs,  passing  per  book-post  between  editors 
authors,  and  printers,  until  the  next  mail  ? 

The  **  Charad^er  of  Dogs  "  is  a  sign  of  the  times.  What  shall 
we  say  to  the  following  eruption  ? — **  Yet  more  idle,  and  if  pos- 
sible more  unintelligent,  has  been  the  attitude  of  his  express 
detraiflors  :  those  who  are  very  fond  of  dogs,  *  but  in  their  proper 
place  • ;  who  say  *  Poo*  fellow,  poo'  fellow,'  and  are  themselves 
far  poorer ;  who  whet  the  knife  of  the  vivisedtionist,  or  heat  his 
oven  (!)  ;  who  are  not  ashamed  to  admire  'the  creature's  instindt,* 
and,  nying  far  beyond  folly,  have  dared  to  resuscitate  the  theory 
of  animal  machines." 

We  are  not  fond  of  dogs  in  any  place  ;  we  do  not  say  "  Poo' 
fellow,"  nor  do  we  accept  the  dodlrine  of  **  instindt " — in  the 
conventional  sense  of  the  term.  Neither  are  we  converts  to  the 
theory  of  automatism,  which  if  applicable  to  the  lower  animals 
must  be  extended  to  man  also.  But  what  of  those  who  do  not 
scruple  to  reproduce,  in  passing,  the  exaggerations  and  the  per- 
versions of  the  anti-vivisedlionist  ?  They,  we  fear,  are  the 
poorest  of  all ! 

The  following  passage,  however,  is  worth  thinking  over  with 
care  : — "  It  is  beyond  a  doubt  to  me  that,  somehow  or  other,  the 
dog  connedls  together,  or  confounds,  the  uneasiness  of  sickness 
and  the  consciousness  of  guilt.  To  the  pains  of  the  body  he 
often  adds  the  tortures  of  the  conscience,  and  at  these  times  his 
haggard  protestations  form,  in  regard  to  the  human  death-bed,  a 
dreadful  parody  or  parallel."  We  have  heard  it  suggested  that 
some  of  the  higher  animals  have  *'  a  dim  perception  of  the  last 
great  change,"  and  with  Mr.  Romanes  {see  "  Journal  of  Science," 
1876,  p.  145)  we  hold  that  they  evince  some  rudiments  of  a  moral 
sense.  But  the  author  of  the  article  before  us  has  gone  so  far 
that  it  would  be  interesting  to  know  upon  what  fadts  his  opinion 
is  founded. 

"  The  Humming  Bird's  Relatives  "  is  a  clever,  dashing  paper, 
in  which  a  small  portion  of  scientific  truth  is  displayed  to  the 
best  advantage,  much  as  the  author  once  remarked  concerning 
the  colouration  of  the  **  morning  glory." 


Longman's  Magazine.      No.  XVI.     February,  1884.     London : 
Longmans  and  Co. 

This   number  contains  nothing  which  falls  within   our  com- 
petence. 
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The  Asclepiad,  a  Book  of  Original  Research  and  Observation  in 
the  Science,  Art,  and  Literature  of  Medicine.  Vol.  I.,  No.  'i. 
January,  1884.  ^7  ^«  W.  Richardson,  M.D.,  F.R.S. 
London  :  Bade  and  Caulfield. 

By  far  the  greater  part  of  this  work  concerns  the  medical  prac- 
titioner only,  and  appeals  as  little  to  non-professional  men  of 
Science  as  to  the  lay  public. 

The  first  of  the  essays  here  placed  before  us  gives  an  inte- 
resting account  of  the  subcutaneous  use  of  morphia,  now 
becoming  increasingly  common.  The  author  considers  that 
**  alcohol,  a(5ling  like  an  additional  worry  and  wearer  of  life,  is 
an  important  secondary  agent  in  the  produ(5lion  of  the  opium 
habitue.  This  may  be  so,  but  we  should  conclude  that  the 
primary  agent  is  the  increased  over-work  and  worry  charadler- 
istic  of  the  latter  half  of  the  century,  and  which  is  a  phenomenon 
perfedlly  without  precedent  in  the  history  of  the  human  race. 
The  author  mentions  the  case  of  a  medical  man  who,  in  the 
space  of  three  years,  had  inje(5led  into  himself  6000  grains, 
sometimes  using  12  grains  daily. 

"  Harvey  after  Death  "  is  an  account  of  the  re-interment  of 
the  illustrious  Harvey,  which  took  place  at  Hempstead,  in  Essex, 
on  the  17th  of  Odlober  last. 

The  concluding  essay,  ''  Felicity  as  a  Sanitary  Research," 
opens  up  some  of  the  gravest  questions.  Dr.  Richardson  asks — 
"  Can  we  honestly  believe  that  these  triumphs  of  ours  which 
have  so  far  ended  in  a  certain  vi(5tory  over  death  have  introduced 
any  great  triumph  over  misery  ?  Have  we  by  our  labours  made 
men,  women,  and  children  greatly  happier  as  well  as  longer 
lived  ?  "  He  adds,  very  truthfully,  **  These  questions  are  mo- 
mentous, because,  if  we  are  aiding  in  the  adt  of  adding  to  length 
of  life  and  in  developing  population  without  giving  to  an  extended 
and  universal  life  Felicity,  we  may,  in  the  long  run,  be  working 
evil  rather  than  good  for  the  human  race.  .  .  .  Surveying  the 
questions  I  have  submitted,  I  do  not  think  that  we  have,  so  far, 
done  very  much  to  add  to  human  felicity." 

This  is  very  nearly  the  same  ground  which  we  have  taken 
from  time  to  time.  Sanitarians  have  been  very  anxious  to  root 
out  smallpox  and  typhoid  fever,  cholera  and  diphtheria.  But 
what  have  they  done  to  counteracft  insanity,  paralysis,  diseases 
of  the  heart,  and,  in  short,  chronic  debility  in  every  form  ? 
Have  they  diminished  or  rather  intensified  the  "  struggle  for 
existence,"  which  more  and  more  compels  a  man  to  employ  his 
whole  energies  in  the  mere  earning  a  livelihood,  so  that,  as  the 
<<  Spectator  "  puts  it,  the  class,  at  least,  which  depends  on  brain- 
work  is  ''  harassed  as  it  never  was  harassed  before  "  ?  We  fully 
admit  that  were  the  struggle  for  existence  entirely  abolished  the 
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majority  of  men  would  sink  down  into  apathy,  and  undergo  a 
relapse  into  savagery.  But  there  is  a  measure,  a  via  media,  in 
all  the  agencies  which  affed^  life.  There  are  certain  limits  be« 
tween  which  life  is  worth  living,  and,  as  far  as  work  and  compe- 
tition are  concerned,  we  have  already  touched,  if  not  overstepped, 
the  maximum. 

We  are  extremely  glad  to  find  a  sanitary  reformer  of  such 
merit  and  influence  as  Dr.  Richardson  turning  his  thoughts  in 
the  dired^ion  shown  in  the  present  essay.  We  rejoice  to  hear 
him  say — '<  Inasmuch  as  felicity  is  impossible  under  mental 
strain,  it  is  fatal  work  to  press  on  the  young  mind  the  excessive 
labour  which  is  now  in  all  departments  making  cram,  cram  the 
footing  for  knowledge. 

We  should  like  to  see  this  paper,  <<  Felicity  as  a  Sanitary 
Research,"  circulated  literally  by  the  million. 


Botanical  Micro -Chemistry :  an  Introduction  to  the  Study  of 
Vegetable  Histology  ^  prepared  for  the  Use  of  Students.  By 
V.  A.  PouLSEN.  Translated  with  the  assistance  of  the 
author,  and  considerably  enlarged,  by  William  Treleasb, 
Professor  in  the  University  of  Wisconsin.  Boston :  Cas- 
sino  and  Co.     London  :  Trtlbner  and  Co. 

Micro-Chemistry  has  now  become  an  important  method  of  re- 
search. The  student  of  Histology,  vegetable  or  animal,  no 
longer  finds  it  sufficient  to  examine  tissues,  fluids,  &c.,  under 
the  microscope,  even  with  the  aid  of  the  polariscope  and  spedlro* 
scope.  He  finds  it  necessary  to  treat  his  objecfls  with  certain 
chemical  reagents,  and  to  note  the  changes  of  texture  or  of 
colour  thus  produced.  By  this  method  the  resources  of  the  mi- 
croscope have  been,  we  may  say,  indefinitely  enlarged,  and  the 
conclusions  reached  by  its  aid  are  rendered  much  more 
decisive. 

The  author  of  the  little  treatise  before  us  confines  his  atten- 
tion to  vegetable  histology,  but  much  of  what  he  says  is  appli- 
cable also  in  the  minute  study  of  animal  matter. 

The  first  portion  of  the  work  is  devoted  to  an  account  of  the 
reagents  used,  the  manner  of  their  application,  and  the  results 
which  they  may  be  expe(5ted  to  produce.  The  colouring  agents 
which  have  been  successfully  employed  for  the  differentiation  of 
the  tissue-systems,  and  for  the  recognition  of  some  of  the  cell-, 
contents,  are  clearly  described.  We  find  it,  however,  singulai*- 
that  '<  fuchsine  "  and  "  magenta  "  are  spoken  of  as  two  distindl 
colours.    The  former  is  simply  the  FranQO-Qertpan  papiQ  for  thQ 
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latter.   An  Appendix  to  this  sedtion  treats  of  media  for  mounting 
and  of  cements. 

The  second  chapter  describes,  seriatim^  the  chief  vegetable 
substances  and  the  methods  for  their  recognition.  The  entire 
work,  within  its  very  limited  compass,  is  excellent,  and  will  be 
found  a  safe  guide  to  the  student  in  vegetable  physiology. 


LongmatCs  Magazine.    No.  XVII.    March,  1884. 

The  only  article  in  this  ably  condudled  magazine  which  we  feel 
competent  to  notice  is  one  entitled  "  Queer  Fishes."  It  gives  a 
popular  and  sketchy,  but  not  the  less  essentially  accurate,  ac- 
count of  some  of  the  strangest  developments  of  fish  life, — of 
venomous  fish,  blind  fish,  fish  that  travel  on  land  and  are  even 
said  to  climb  trees.  The  only  queer  fish  omitted  is  the  marksman- 
fish,  which,  so  to  speak,  shoots  flies,  sitting  on  waterside  plants 
by  projedling  at  them  a  drop  of  water. 


Many  important  works  stand  over  for  want  of  space. 
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CORRESPONDENCE. 


m*  The  Editor  does  not  hold  himBelf  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


ON    CYCLING, 

In  reviewing  Dr.  Richardson  you  say  that  the  cyclist  moves  too 
fast  for  close  observation  of  Nature.  I  partly  admit  this ;  but 
an  hour's  cycling  through  lo  miles  yields  far  more  observation 
than  an  hour's  walk  through  3  miles,  and  you  overlook  the  silence 
with  which  the  cyclist  approaches  animals.  For  years  I  tried  to 
see  a  com  crake,  and  never  succeeded  till  a  tricycle  enabled  me 
to  surprise  one  by  a  roadside.  The  bicycle  has  enabled  me  to 
observe  a  weasel  hunting  by  a  hedgeside,  and  to  get  within 
20  yards  of  it.  I  have  heard  the  nightjar  only  during  bicycle 
rambles,  and  never  saw  one  except  when  I  was  cycling  near 
Stratford-on-Avon.  The  only  wild  swan  that  I  ever  saw  flew 
overhead  while  I  was  cycling  at  Papplewick,  near  Newstead.  I 
noticed  great  improvement  in  the  woodland  paintings  of  Alfred 
Cox  when  he  took  to  bicycling,  to  say  nothing  of  improvement 
in  his  shape — from  more  than  16  stones  to  less  than  14*   ^  , 

Let  me,  as  President  of  the  Nottingham  Bicycle  Club,  join  in 
commending  cycles  to  all  lovers  of  Nature. 

Hugh  Browne. 


CANAL    CUTTING. 

In  No.  155  of  the  "  Edinburgh  Review  "  is  a  very  able  article 
on  schemes  for  cutting  the  Isthmus  of  Panama,  and  it  treats  as 
a  great  difficulty  the  excessive  rainfall — more  than  120  inches — 
in  the  distri(5l  of  Chagres,  through  which  M.  Lesseps  projedls  a 
canal.  Ought  it  not  to  be  the  greatest  help  ?  The  Reviewer 
implies  that  all  excavation  must  be  done  with  the  spade,  but 
Californian  miners  have  shown  that  water  is  far  more  effedlive  ; 
they  condu(5l  it  along  hill-sides  at  great  expense,  and  then  they 
diredl  it  through  the  pipe  of  a  monitor,  with  a  force  fatal  to  any 
man  who  gets  in  its  way,  and  rocks  and  gravel  break  and  dis- 
appear before  it.    With  it  one  man  does  the  work  of  fifty  with 
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spades,  and  it  work  night  and  day  without  stop.  The  abundant 
water  of  the  Isthmus  seems  the  very  means  required  for  cutting 
it ;  and,  unless  I  am  mistaken,  the  monitor  is  equally  capable  of 
dredging  and  deepening  a  canal  wherever  there  is  stream  to 
carry  off  the  debris  which  it  makes.  It  is  possible  that  a  hilly 
distridl,  with  copious  water,  may  be  easier  to  cut  than  a  dry 
plain  of  sand. . 

Hugh  Browne. 


THE    SCIENCE-TEACHERS    AND    THEIR 
POSITION. 

Professor  Galloway,  in  his  able  articles  on  Technical  Educa- 
tion, has  shown  by  the  testimony  of  the  official  examiners 
^"Journal  of  Science,**  1883,  pp.  542,  543)  that  Science-teaching 
in  this  country  is  unsatisfa(5lory.  But  can  anyone  fail  to  see  the 
why  and  the  wherefore  ?  So  long  as  the  system  of  pajrment  by 
"  results  " — so  called — obtains,  so  long  the  teacher  can  only  earn 
his  modest  remuneration  by  training  his  pupils  not  **  to  know, 
but  to  pass."  Most  of  us  would  prefer  to  give  bona  fide  pradlical 
instrudlion,  but  the  «  Deparment '*  will  not  allow  us.  It  was 
an  evil  day  for  scientific  education  in  this  country  when  Sir  Lyon 
Playfair  was  eliminated  from  the  Secretaryship  and  his  place  was 
taken  by  Colonel  Donnelly. 

Science-Teachbr. 


THE    SCIENCE    AND    ART    DEPARTMENT. 

The  thanks  of  the  Science-teachers  of  this  country  are  due  to 
your  contributor  Mr.  R.  Galloway  for  his  able  and  unanswerable 
impeachment  of  the  Science  and  Art  Department.  In  common 
with  not  a  few  of  my  colleagues  I  hope  that  the  eyes  of  the 
public  may  be  opened  to  the  shortcomings  of  a  system  which 
effedls  little  save  waste  of  public  money,  and  aims  more  at 
bureaucratic  power  than  at  the  scientific  education  of  the  nation. 
It  is  truly  sad  that  eminent  men  whose  own  published  words 
condemn  the  Department  should  yet  lend  it  their  influence  and 
the  weight  of  their  names. 

Chemicus. 

[We  have  received  several  more  letters  similar  to  the  above.] 
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SQUIRRELS'    NESTS. 

I  HAVE  just  got  my  copy  of  the  "Journal  of  Science"  for 
February,  and  I  see  in  the  Correspondence  an  interesting  note 
about  Squirrels. 

On  Friday  last,  February  8th,  when  two  friends  and  myself 
were  searching  for  traces  of  ice-a<5lion  on  the  hard  quartzites 
that  form  steep  cliifs  on  the  north  side  of  the  Vale  of  Pluscarden, 
in  the  county  of  Elgin,  and  near  the  ruins  of  the  Priory,  we 
found  a  squirrel's  nest  in  a  juniper  bush  about  4  feet  high.  The 
bush  at  the  top  is  very  dense,  and  the  nest  beautifully  formed  of 
the  mosses  that  grow  around,  interwoven  with  twigs  of  the  tall 
bare  larches  that  flourish  on  the  talus  below,  and,  on  the  steep 
slope  above  the  ledge  where  the  juniper  grows,  cannot  be  seen 
unless  one  be  looking  very  closely  into  the  bush.  While  I  was 
examining  the  nest  and  feeling  for  the  entrance  the  squirrel 
darted  out,  leaped  down  8  or  10  feet  to  the  top  of  the  talus y  and 
mounted  the  nearest  larch.  A  nest  on  any  of  the  surrounding 
larches  would  have  been  too  easily  seen,  and  would  not  have 
been  so  secure  and  cosy  as  one  in  the  low  juniper. 

James  Linn. 

Geological  Survey,  Keith,  Banffshire. 
Z4th  February,  1884. 


Notices  to  certain  Correspondents 

Particulars  concerning  insedls  and  their  larvae  in  the  human 
body  may  be  found  in  the  "  Transadlions  of  the  Entomological 
Society"  for  1840,  vol.  ii.,  pp.  256  to  271. 

Mr.  Fahie's  work  on  the  discoveries  of  E.  Davy  in  eledlro- 
telegraphy  was  noticed  in  our  issue  for  Odlober,  1883. 

A  paragraph  on  the  alleged  presence  of  hydrogen  peroxide  in 
the  atmosphere  of  Italy,  and  its  supposed  eifedls  on  the  human 
voice,  appeared  in  our  February  number.  We  cannot,  under  any 
ordinary  circumstances,  insert  matter  sent  us  in  slip  which  has 
been  "  going  the  round  of  the  press." 
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NOTES. 


Thb  Colorado  beetle  {Doryphora  decemlineafa)  has  been  found 
by  J.  D.  Forbes  {**  Amer.  Joum.  Pharmacy  ")  to  contain  a  vesi- 
cating principle.  Whether  it  is  identical  with  cantharidine  is 
not  decided. 

Dr.  P.  H.  Clarke  ("  Detroit  Lancet "),  after  studying  the  de- 
termination of  sex  in  offspring,  concludes  that  the  union  of  the 
sperm  and  germ-cells  is  a  complete  union,  molecule  by  molecule. 
Sex  is  a  condition  of  external  force  engrafted  subsequent  to  the 
union  of  the  cells,  this  force  depending  upon  nutrition  and  other 
conditions  independent  of  sexual  potence.  An  important  source 
of  sexual  determination  is  nutritive. 

According  to  Hogbom  (A(5la  Reg.  Societ.  Scient.  Upsala)  the 
advantage  of  an  insular  and  the  disadvantage  of  a  continental 
climate  is  more  marked  in  autumn  than  in  spring. 

Herr  Keller  ("  Schweiz.  Gesell.  Naturwissenschaft "),  studying 
the  interchange  of  animal  forms  between  the  Red  Sea  and  the 
Mediterranean  by  way  of  the  Suez  Canal,  remarks  that  the  mol- 
lusks  form  the  main  contingent  of  emigrants,  worms,  crusta- 
ceans, and  fish  hold  a  middle  rank,  whilst  the  echinoderms  and 
coelenterates  are  little  disposed  to  wander.  Pelagic  forms  are 
of  course  excluded  from  this  way  of  emigration.  No  littoral 
cephalopods  have  been  found  to  travel  by  this  route. 

According  to  Col.  H.  C.  Tanner  the  Indus  between  Bowanji 
and  the  Darel  distri(5l  flows  at  the  bottom  of  a  ravine  17,000  feet 
in  adlual  depth. 

The  **  American  Naturalist,"  in  noticing  a  memoir  of  Dr.  H. 
A.  Hagen,  considers  that  the  North  American  species  of  Colias 
may  be  reduced  to  three, — Eurydice,  Casonia,  and  Chfysotheme^ 
— with  perhaps  thirty  local  and  seasonal  varieties. 

A  certain  Prof.  Johnson,  residing  at  Ontario,  maintains  that 
**  the  interior  of  the  earth  is  a  vast  mass  of  eled\ricity  in  one 
portion,  and  a  great  sea  of  fire  in  another.  Before  fifty  years 
these  two  will  come  together,  and  there  will  be  an  awful  col- 
lision." 

A  Japanese,  Isac  Tijima,  has  received  the  gold  medal  offered 
by  the  University  of  Leipsic  for  the  best  original  work  on  the 
embryology  of  fresh-water  planarians. 

According  to  S.  L.  Ricciardi  plants  growing  on  the  lava-soils 
of  Etna  contain  appreciable  quantities  of  vanadium. 
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''  Lea  Mondes  "  recommends  the  leaves  of  rhubarb  to  be  eaten 
in  spring  along  with  sorrel, — oxalic  acid  seasoned  with  oxalic 
acid. 

According  to  the  "  Indiana  Pharmacist  '*  Dr.  R.  R.  Gregg,  of 
Buffalo,  asserts  that  all  the  badleria  of  disease  are  merely  forms 
of  fibrine. 

According  to  Dr.  Sutton  ("  Lancet ")  the  majority  of  the 
monkeys  in  the  Zoological  Gardens  die  of  bronchitis  or  of  pneu- 
monia.    Only  about  4  per  cent  of  the  deaths  are  due  to  phthisis. 

At  the  January  meeting  of  the  Geological  Society  Mr.  Blanford 
raised  the  question  whether  the  Red  Sea  was  older  or  newer  than 
the  Desert  sandstone  ?  Mr.  Doughty  mentioned  that  volcanoes 
had  been  a(5live  near  Medina  as  late  as  the  twelfth  century. 

M.  Ballo  (Ungar.  Akad.  der  Wissenschaft)  contends  that  one 
fundlion  of  the  roots  of  plants  is  to  convert  inorganic  nutriment 
into  the  simpler  organic  compounds  by  a  process  of  redu(5lion. 
Chlorophyll  may  be  regarded  as  a  thermo-eled\ric  battery  which 
converts  the  heat  and  light-rays  into  a  galvanic  current,  and 
ultimately  into  chemical  work. 

According  to  a  writer  in  "  Light "  the  "  Mahdi  in  the  Soudan 
is  no  false  prophet,  but  a  pure  medium,  and  the  movement  he 
leads  will  be  the  means  of  bringing  about  a  universal  church  and 
brotherhood." 

Dr.  Wyld,  in  the  same  paper,  writes  : — **  The  rotatory  force  of 
our  planet  may  be  maintained,  I  would  suggest,  by  the  sun's 
rays  striking  her  at  a  tangent  due,  perhaps,  in  part  to  the  planet 
being  eight  minutes  in  advance  of  the  propulsive  rays  of  the  sun. 

On  February  5th  Mr.  R.  F.  Conder  read  a  most  important 
paper,  on  *'  Speed  on  Canals,"  before  the  Institution  of  Civil 
Engineers.  He  explained  the  defedls  in  the  construdlion  of  the 
Suez  Canal,  and  showed  that  by  a  scientific  construdlion  and  the 
application  of  steam-power  a  normal  speed  of  5  miles  per  hour 
(equal  to  the  through  average  rate  of  mineral  trains)  might  be 
maintained  on  our  inland  water-ways. 

According  to  O.  E.  Randall  ("  Popular  Science  Monthly  ")  the 
birth-rate  in  New  England  families  has  steadily  decreased  since 
the  extensive  establishment  of  manufactures. 

Prof.  Struve,  in  a  conversation  with  Prof.  Piazzi  Smyth,  is 
said  to  have  maintained  that  '<  the  first  boys  at  school  disappear 
in  the  colleges,  and  those  who  are  first  in  the  colleges  disappear 
in  the  world." 

The  upholders  of  the  vested  rights  of  syphilis  have  held  a 
great  demonstration  in.  Exeter  Hall. 
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Dr,  F.  Hulwa  ("  Gesundheits-Ingenieur ")  proves  that  the 
water  of  the  Oder,  after  receiving  the  sewage  of  Breslau,  is 
purified  by  the  oxygen  of  the  atmosphere  and  the  a(5lion  of  vege- 
tation. Fourteen  kilometres  below  Breslau  the  sewage  matters 
can  neither  be  detedled  chemically  nor  microscopically,  and  the 
water  was  of  the  same  quality  as  above  the  town. 

Dr.  £.  von  Raumer  shows  that  the  special  fundlion  of  lime  in 
vegetation  is  the  elaboration  of  material  for  increasing  and 
strengthening  the  cell-walls.  Magnesia,  on  the  other  hand,  me- 
diates the  transportation  of  starch,  and  subserves  the  formation 
of  chlorophyll. 

Mr.  J.  Gunn,  F.G.S.  ("  Geological  Magazine  **)  contends  that 
the  levelling  of  mountain  ranges  may  be  the  cause  of  warmth  of 
climate,  just  as  their  elevation  is  produdlive  of  cold. 

Certain  experiments  made  by  Prof.  Bunge  {**  Zeitschrift  Phys- 
Chemie  ")  upon  Entozoa  tend  to  show  that  the  sources  of  mus- 
cular power  in  animals  do  not  exclusively  reside  in  the  process 
of  oxidation,  but  in  the  decompositions  which  take  place  in  their 
food.  Hence  the  less  body-heat  is  required,  the  less  is  the  need 
for  oxygen. 

Respedling  the  resolution  of  diatom  markings  Professor  Abbe 
writes : — "  All  speculations  as  to  the  true  strudlure  of  even 
Pleurosigma  angulatum,  so  far  as  they  depend  on  microscopic 
vision,  are  mere  phantoms,  castles  in  the  air.  No  human  eye 
has  ever  seen,  or  ever  will  see,  the  complete  diffradlion-spedlra 
arising  from  a  strudlure  of  this  minuteness,  nor  will  any  micro- 
scope ever  show  an  enlarged  copy  of  it,  so  long  as  the  spedlra 
cannot  be  observed  in  a  medium  of  at  least  5*0  refradlive  index 
and  by  an  objedlive  of  5*0  numerical  aperture,*  which,  as  far  as 
our  present  knowledge  goes,  is  an  impossibility.  The  micro- 
scopes of  the  present  day  admit  relatively  a  small  central  portion 
of  the  whole  diffradlion-spedU-um  of  the  valve, — i.e.,  the  incident 
beam  and  the  six  spe(5lra  of  the  inner  circle.  But  this  portion 
is  also  yielded  by  a  multitude  of  other  obje(5ls  which  are  endowed 
with  an  alternation  of  superficial  or  internal  molecular  strudlures 
which  cross  each  other  in  two  diifereat  diredlions  at  an  angle  of 
60**.  Such  strudlures  may  be  formed  in  various  widely  different 
ways  ;  it  may  be  by  rows  of  spherules  or  other  prominences  of 
any  shape  whatever ;  rows  of  internal  vacuoles  of  any  figure,  or 
the  mere  internal  alternations  of  molecular  aggregations  within 
a  perfe(5lly  transparent  and  smooth  silica  film.  And  yet  all  these 
yield  with  central  light  the  identical  circular  field  of  the  angulatum 
valve,  even  to  the  most  minute  particular.  But  although  these 
spedlra  are  identical  as  far  as  the  six  inner  speiflral  beams  are 

*  Half  the  sine  of  the  angle  of  aperture  multiplied  by  the  index  of  refrac- 
tion of  the  medium  in  which  the  obje^  is  viewed. 
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concerned,  they  may  be  vastly  diiferent  in  regard  to  some  or  all 
of  the  more  widely  dififra(5led  pencils  which  are  not  admitted  by 
the  obje<5live." 

Of  the  ordinary  members  of  the  French  Academy  of  Sciences 
two  only  have  not  received  the  "  Legion  of  Honour." 

Sir  Joseph  Pa3nrer  considers  the  idea  of  finding  a  physiological 
antidote  for  snake-poison  a  Utopia.  He  maintains  that  venomous 
properties  are  communicated  to  the  blood  of  the  animal  bitten, 
and  that  these  properties  are  reproduced  through  a  series  of 
three  successive  animals.  He  doubts  the  alleged  innocuity  of 
the  poison  when  introduced  into  the  stomach. 

According  to  M.  Levallois  solutions  of  cellulose  in  Schweitzer's 
reagent  defle(5l  the  plane  of  polarisation  to  the  left. 

M.  Wosnessenski  (*'  Comptes  Rendus  ")  finds  that  the  bacillus 
of  anthrax  developes  well  at  35°  C,  under  the  pressure  of  3,  5, 
6,  10,  and  13  atmospheres.  At  higher  pressures  their  develop- 
ment is  arrested. 

An  attempt  was  made  by  the  Bestiarians  of  Oxford  to  reverse 
the  vote  of  £"10,000  for  ere(5ling  and  furnishing  a  physiological 
laboratory.  The  most  disgraceful  means,  **  not  stopping  short 
at  diredl  falsehood," — as  the  "  Medical  Press  and  Circular  "  in- 
forms us, — ^were  resorted  to.  But  in  the  end  Science  triumphed 
by  a  decided  majority. 

According  to  M.  Grimaux  {**  Comptes  Rendus  ")  mineral  col- 
loids approximate  closely  to  the  nitrogenous  colloids  of  the 
organism  ;  the  retardation  of  the  coagulation  of  ferric  hydrate  by 
a  redudlion  of  temperature  is  observed  equally  in  the  spontaneous 
coagulation  of  blood. 

Snow  which  fell  near  Stockholm  in  December  last  was,  ac- 
cording to  M.  Nordenskiold  ("  Comptes  Rendus  "),  mixed  with 
a  black  dust,  consisting  of  carbon,  iron,  silica,  phosphorus, 
cobalt,  and  nickel. 

M.  Haas  ("  Comptes  Rendus ")  records  that  in  Venezuela, 
September  2nd  last,  the  sun  at  rising  in  a  cloudless  sky  was  of 
a  beautiful  blue.  At  noon  its  light  was  still  bluish.  At  setting 
there  were  around  its  disc  numerous  horizontal  rays  of  a  deep 
blue  on  a  pale  blue  ground.  After  the  sun  Jiad  entirely  disap- 
peared there  was  a  fiery  red  glow  in  the  sky  which  lasted  until 
nearly  8  p.m. 

Prof.  F.  Hoppe-Seyler  f"  Zeitschr.  Physiolog.  Chemie  ")  pro- 
nounces  the  assumption  ot  Sckizomycetes,  which  can  live  only  in 
the  absence  of  oxygen,  highly  improbable,  and  certainly  not 
demonstrated. 
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We  are  happy  to  find  that  the  German  Minister  of  Public 
Instrudlion  has  given  his  opinion  against  any  restridlions  on 
physiological  experimentation. 

Dr.  Moffatt's  theory  of  the  influence  of  hydrogen  peroxide  in 
the  air,  and  due  in  Italy  as  giving  beauty  to  the  voice,  has  been 
strongly  combatted  by  Mr.  Lennox  Browne,  who  denies  that 
hydrogen  peroxide  is  more  abundant  in  the  air  of  Italy  than  of 
other  L       *ries. 

Mr.  Justice  Stephen  has  formally  ruled  that  the  cremation  of  a 
dead  body  is  not  an  offence  at  law,  and  can  become  so  only  if 
performed  in  such  a  manner  as  to  become  a  public  nuisance. 

Mr.  "  Stuart  Cumberland's "  experimental  performances  at 
Edinburgh  and  Glasgow  are  being  not  unfavourably  noticed  in 
medical  papers. 

We  regret  to  announce  the  death  of  the  distinguished  ele<5lri- 
cian  Count  Theodore  du  Moncel,  editor  of  **  La  Lumidre 
Eledlrique." 

We  are  glad  to  find  that  Irish  papers,  of  the  most  opposite 
shades  of  opinion,  are  noticing  with  approval  the  articles  of  our 
esteemed  friend  and  contributor  Prof.  R.  Galloway,  on  **  Tech- 
nical Education."  We  believe  that  if  Science,  in  these  realms, 
is  ever  freed  from  the  yoke  of  bureaucracy,  to  Ireland  will  belong 
the  greater  share  of  the  honour. 

Prof.  Jos.  Rumpf  (Acad,  of  Sciences,  Vienna)  has  discovered 
a  crystalline  felspar — andesite — in  lignite. 

A  meeting,  presided  over  by  Lord  Stanley,  of  Alderley,  at 
Bradford,  adopted  a  resolution  protesting  against  the  system  of 
payment  by  results  in  elementary  schools,  and  urging- that  home 
lessons  should  not  be  compulsory  on  children  under  10  years 
of  age. 

According  to  the  *«  Eledlrical  Review  "  even  Philip  Reis  was 
not  the  first  inventor  of  the  telephone,  having  been  anticipated 
by  Antonia  Mencci  (1849)  and  Charles  Bourseul  (1857). 

According  to  Dr.  Gruber  (<<  Zeitschrift  fiir  Biologic  ")  all  the 
nitrogen  taken  into  the  animal  system  is  eliminated  in  the  urine 
and  the  dung.    There  is  no  escape  of  gaseous  nitrogen. 

The  observations  of  Mr.  M.  W.  Harrington  (*' American 
Journal  of  Science  '*j  show  that  Vesta  is  in  all  probability  a  body 
like  the  moon,  devoid  of  water  and  of  a  perceptible  atmosphere. 
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I.    HYBRIDISM    WITH    REFERENCE  TO  THE 
THEORY   OF    EVOLUTION. 

By  ]•  W.  Slatbr, 

tHE  rarity,  or  rather,  in  the  opinion  of  some  persons, 
the  absolute  non-existence  of  true  hybrids  capable  of 
reproduftion,  is  sometimes  yet  brought  forward  as  a 
fadt  hostile  to  the  doftrine  of  Development.  Even  avowed 
Evolutionists  occasionally  make  such  statements  as  the 
following,  which  we  have  recently  met  with  in  a  book  of 
much  merit : — "  The  objedtion  drawn  from  the  physiological 
difference  between  species  and  races  still  exists  unrefuted,'' 
and  is  indeed  *'  the  great  stumbling-block  to  all  theories  of 
Evolution." 

It  will  therefore  not  be  an  idle  undertaking  to  re-examine 
the  fa<5ls  bearing  on  this  question,  and  see  whether  they 
necessitate  or  admit  of  the  interpretation  so  often  put  upon 
them. 

Briefly  recapitulating  the  views  of  the  Old  School  we  find 
it  asserting  that  whilst  orders,  families,  and  genera  are 
mere  man-made  groups,  having  no  adtual  existence,  species 
possess,  on  the  contrary,  a  distin<5l  objective  chara<5len 
Each  such  species  consists  of  animals — or  plants — which 
are,  or  might  have  been,  descended  from  one  original  couple, 
and  it  is  distinguished  from  every  other  species  morphologic* 
ally  and  physiologically.  The  morphological  charadteristic 
was  a  structural  resemblance  between  the  individuals  of  one 
and  the  same  species,  coupled  with  a  struiStural  dissimilarity 
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from  individuals  of  any  other  species.  This  combined  like- 
ness and  unlikeness  was,  however,  and  is  still,  very  difficult 
to  estimate,  whence  in  many  cases  there  arose  great  differ- 
ence of  opinion  as  to  the  number  of  species  of  some  parti- 
cular group  inhabiting  any  given  country.  This  very  fadl, 
by  the  way,  contributed  no  little  to  undermine,  in  the  minds 
of  careful  inquirers,  the  notion  of  the  absolute  distinAness 
of  species*  To  supplement  the  morphological  boundary 
between  species  and  species  the  so-called  "physiological 
test  "  was  appealed  to.  If  two  individuals  of  opposite  sexes 
were  seen  in  copula^  this  observation  was  taken  for  proof 
positive  that  they  belonged  to  the  same  species.  In  like 
manner  it  was  held  that  a  brood  of  young  animals  must 
belong  to  the  same  species  as  their  mother,  or  as  both  their 
parents  if  discoverable. 

It  must  be  admitted,  however,  that  for  multitudes,  espe- 
cially of  the  smaller  animals,  this  so-called  "  physiological 
test  "  has  not  the  slightest  value.  In  how  many,  or  rather 
how  few,  ca^s  can  we  trace  the  entire  series  from  the 
copulation  of  the  parent  animals  to  the  appearance  of  the 
young! 

Another  point  in  the  creed  of  the  Old  School  was  the 
broad,  absolute  distinftion  between  **  species,"  "  variety," 
and  "  race."  Species  was  a  something  primordial  and  abso- 
lute ;  race,  a  something  formed  by  change  of  climate,  diet, 
or  other  surroundings.  Races  might  pass  into  each  other ; 
species,  however  strudlurally  similar,  never.  Fruitful  inter- 
course was  possible  between  individuals  of  different  races, 
but  not  between  those  of  different  species. 

I  shall  not,  I  think,  be  open  to  the  charge  of  misrepre- 
senting the  views  of  the  Cuvierians  on  the  question  of 
hybridism  if  I  put  forward  the  following  propositions,  which 
are  all,  explicitly  or  implicitly,  contained  in  their  writings, 
and  which  are,  indeed,  the  logical  outcome  of  the  doctrine 
of  the  Immutability  of  Species : — 

I.  Without  human  interference  sexual  intercourse  never 
takes  place  between  individuals  of  different 
species. 
11.  If  by  dint  of  such  interference  connedlion  does  hap- 
pen, it  is  normally  unfruitful. 
III.  In  the  exceptional  cases  where  a  hybrid  is  produced 
it  is  barren  or  impotent,  and  incapable  of  repro- 
dudlion. 

All  these  propositions  can,  I  think,  be  successfully  con- 
troverted. 
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As  regards  the  first  assertion  it  is,  of  coursei  refuted  by 
all  the  very  numerous  instances  where  hybrids  have  been 
produced  without  any  human  aid  or  contrivance.  But  there 
are,  further,  cases  almost  innumerable  of  intercourse  be- 
tween animals  of  widely  different  species  where  no  offspring 
has  been  known  to  result.  Thus  there  is  on  record  (**  Ame- 
rican Naturalist,"  xvii.,  359)  the  long-continued  intimacy  of 
a  male  elk  with  a  Durham  heifer.  A  stag  has  been  known 
to  pair  with  cows  in  Scotland.  The  present  writer  once 
saw,  in  Austrian  Silesia,  a  hound  copulating  with  an  ewe, 
and  was  told  that  this  3vas  a  very  common  aAion  on  the 
part  of  the  dog.  A  Newfoundland  dog  has  been  known  to 
have  intercourse  with  a  sow.  Without  needlessly  multi- 
pl3ang  further  examples  I  may  lay  down,  as  a  counter- 
proposition  based  upon  fafts;  that — 

"  Male  animals,  without  human  interference,  will,  in 
default  of  a  mate  of  their  own  species,  pair  with  any 
female  not  too  dissimilar  from  themselves  in  size, 
strudture,  and  habits." 

Let  us  turn  to  the  second  proposition.  The  number  of 
hybrid  forms  which  have  been  produced  is  so  great  that 
their  birth  cannot  be  regarded  as  an  abnormal  result.  Mac- 
gillivray,  as  quoted  by  Darwin  in  the  "  Descent  of  Man," 
gives  an  instance  of  a  male  blackbird  which  paired  with  a 
female  thrush,  and  produced  a  family  of  young  birds.  The 
great  wood-grouse  {Tetrao  urogallus)  very  commonly  espouses 
the  black  hen  (T.  teirix),  and  the  hybnds  sprung  from  this 
alliance  have  been  recognised  as  a  distinA  species  under  the 
name  of  Teirao  medius,  and  in  some  distriAs  are,  according 
to  Semper,  superseding  the  pure  strain  of  black  game; 
whence  it  may  be  fairly  concluded  that  T.  medius  is  not  in- 
capable of  reproduAion.  In  the  gardens  of  the  Paris 
'*  Society  of  Acclimatisation  "  there  are,  or  were  in  1882, 
two  male  hybrids,  one  between  a  Houdan  cock  and  a  Guinea 
hen,  and  the  other  between  a  Cochin  China  cock  and  a  turkey 
hen.  According  to  Darwin  (opus  citat.,  p.  414)  eighteen  cases 
have  been  recorded,  in  Great  Britain  alone,  of  hybrids  be- 
tween the  black  grouse  and  the  pheasant.  A  wild  duck  has 
been  known  to  nest  with  a  male  pintail,  and  rear  a  brood  of 
seven  or  eight  hybrid  ducklings.  According  to  Rev.  W.  D. 
Fox  (ibidem)  "  a  pair  of  Chinese  geese  (Anser  cygnoides)  were 
placed  on  the  same  pond  with  a  common  gander  and  three 
geese.  The  result  was  that  of  the  young  birds  hatched  from 
the  eggs  of  the  common  geese  only  four  were  pure,  the  other 
eighteen  proving  hybrids." 
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The  Rev.  E.  S.  Dixon,  quoted  in  the  same  work,  remarks 
that  **  those  who  have  kept  many  different  species  of  geese 
together  well  know  what  unaccountable  attachments  they 
are  frequently  forming,  and  that  they  are  quite  as  likely  to 
pair  and  rear  young  with  individuals  of  a  species  apparently 
the  most  alien  to  themselves,  as  with  their  own  stock." 

Waterton  (**  Essays,"  p.  400)  mentions  that  a  female 
Canada  goose  paired  with  a  bernacle  gander,  and  that  they 
produced  a  brood.  The  hybrids  which  have  been  produced 
between  different  species  of  song-birds  are,  as  every  bird- 
fancier  can  testify,  exceedingly  numerous. 

In  short,  the  second  proposition  of  the  Old  School  has 
literally  not  a  leg  to  stand  upon,  if  it  claims  to  rank  as  a 
general  truth.  It  can  be  merely  tolerated  in  the  following 
very  modest  form  : — "  If  animals  of  different  species  copu- 
late, some  will  produce  viable  young,  and  others  not." 

We  come  now  to  the  last  of  the  three  propositions,  which 
asserts  that  if  the  intercourse  of  a  male  and  a  female  of 
different  species  produce  young,  the  latter  are  barren. 

In  refutation  we  will  take  first  the  case  of  the  American 
bison  and  the  domestic  cow.  According  to  Mr.  J.  A.  Allen's 
valuable  monograph  ("  History  of  the  American  Bison  ")  it 
is  distindtly  shown  that  the  bison  bull  interbreeds  freely  with 
the  domestic  cow,  and  that  the  half-breeds  are  fertile.  This 
fadt  is  of  the  greater  importance  since  the  two  animals  be- 
long to  distindl  genera. 

We  must  not  forget  the  case  of  the  so-called  '*  leporides,** 
hybrids  between  the  hare  and  the  rabbit,  the  existence  and 
the  reprodudlion  of  which  have  been  admitted  in  '*  Cosmos 
les  Mondes,"  a  paper  assuredly  free  from  any  Evolutionist 
leanings.  There  is  also  no  well-founded  doubt  that  the 
blood  of  several  distindl  species  of  Canidae  has  been  mingled 
to  form  the  domestic  dog.  The  Japanese  lap-dog  {Drysodus 
pravus),  though  differing  generically  from  the  common  dog, 
interbreeds  with  it  freely. 

We  come  now  to  birds.  That  the  hybrid  between  Teirao 
urogallus  and  T.  ietriXf  above  mentioned,  is  capable  of  repro- 
dudlion  seems  to  be  a  necessary  inference  from  its  multipli- 
cation. But  as  I  am  not  aware  that  any  observer  has 
adlually  seen  a  nest  where  one  of  these  hybrids  was  cither 
father  or  mother,  I  will  not  insist  on  this  case.  A  far  more 
important  instance  is  that  recorded  by  Mr.  Seebohm  in  his 
"  Siberia  in  Asia,"  and  it  is  the  more  completely  satisfadlory 
because  every  possibility  of  human  interference  is  absent. 
The  carrion  crow  and  the  hoodie  mate  freely  together. 
According  to   Mr.   Seebohm,   in   the  district  of  Yeniseisk 

Digitized  by  VjOOQIC 


1884.]  Theory  of  Evolution.  189 

75  per'cent  of  the  crows  are  thorough-bred  carrions,  perhaps 
5  per  cent  pure  hoodies,  and  the  remaining  20  per  cent  are 
hybrids  of  every  stage  between  the  two.  He  found  pairs  of 
such  hybrid  birds  mated  together,  and  producing  eggs  and 
young.  This  instance  is  the  more  valuable  because  it  meets 
the  cavil  that  though  a  hybrid  may  fecundate,  or  be  fe- 
cundated by,  an  animal  of  the  original  pure  strain,  yet  two 
hybrids  cannot  prove  prolific  together. 

It  is  on  account  of  this  cavil  that  I  lay  little  weight  upon 
the  instance  of  the  she-mule  now  in  the  gardens  of  the 
Society  of  Acclimatisation,  of  Paris.  This  animal  has 
brought  forth  six  foals,  by  zebras,  by  an  ass,  and  by  a  stal- 
lion. 

The  third  proposition  is  therefore  fully  refuted.  If  there 
were  between  distinft  species  some  absolute,  primordial. 
Divinely-ordained  boundary  to  prevent  the  intermixture  of 
species,  we  might  surely  expeft  that  in  every  case  copulation 
between  animals  of  such  different  species  would  be  abso- 
lutely null  and  void.  In  other  words,  in  such  a  case  the 
male  element  would  produce  no  more  effeft  upon  the  germ- 
cell  than  would  the  contaft  of  a  drop  of  water,  or  of  blood, 
or  of  milk.  But  in  place  of  this  absolute  a(5lion  or  nullity 
we  find  a  series  of  effefts  ranging  from  nullity  upwards.  In 
some  cases  there  is  doubtless  no  adlion  at  all.  In  others 
the  germ-cell  exhibits  segmentation  more  or  less  normal, 
which,  however,  becomes  prematurely  arrested.  In  a  third 
set  of  cases  there  is  a  produftion  of  living  young,  and  in  a 
fourth  these  young  are  themselves  capable  of  reproduftion. 
These  fadls  are  totally  irreconcilable  with  the  theory  of  an 
absolute  boundary.  In  part  they  are  already  explained  by 
very  simple  mechanical  considerations  {see  Dr.  Pfltiger's 
researches  on  the  Hybridisation  of  Amphibians,  *'  Journal  of 
Science,"  1884,  p.  30).  Thus  in  some  cases  the  spermato- 
zoids,  from  their  size  and  shape,  are  prevented  from  entering 
the  ovum  owing  to  the  narrowness  of  the  micropyle.  All 
this,  I  repeat,  is  quite  out  of  harmony  with  the  teachings  of 
the  Old  School. 

There  is  another  consideration  not  to  be  overlooked  :  when 
a  negative  dogma  is  to  be  met  by  positive  instances,  and  we 
find  a  notable  amount  of  such  instances  after  surveying  only 
a  very  small  portion  of  the  field,  we  may  not  unfairly  argue 
that  on  further  inquiry  these  instances  will  be  multiplied. 
On  the  other  hand,  they  cannot  be  diminished.  Hence  we 
have  everything  to  hope  and  nothing  to  fear  from  further 
research.  We  see,  e.g.y  among  birds,  how  many  instances 
of  the  produ<aion  of  hybrids  have  occurred  an^ong  those 
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three  groups  which  have  come  most  extensively  and  closely 
under  human  observation, — to  wit,  the  poultry  tribe,  the 
geese  and  ducks,  and  the  finches  and  thrushes.  It  is  surely 
therefore  reasonable  to  expeA  that  if  other  families  of  birds 
were  submitted  to  simUar  investigation,  the  number  of 
affirmative  instances  would  be  increased.  I  may  safely  say 
that  not  one  species  in  a  thousand  has  been  examined  so 
closely  that  we  can  say  with  anything  like  confidence 
whether  it  is  capable  of  reprodudtion  with  some  allied  spe- 
cies or  not.  If  we  observe  animals  in  a  state  of  nature  we 
may,  perhaps,  not  find  a  crucial  instance  once  in  a  quarter 
of  a  centuiy.  If  we  experiment  upon  them  in  captivity  we 
are  met  by  the  difficulty  that  many  animals  do  not  breed 
freely  in  confinement,  even  when  mated  with  one  of  their 
own  species.  Differences  of  temperature,  of  diet,  of  exer- 
cise, of  exposure  to  light,  and  a  variety  of  other  circum- 
stances not  capable  of  affeAing  the  health  of  an  adult 
animal,  may  yet  prevent  it  from  breeding,  or  may  prove 
destruAive  to  its  young.  For  anything  we  can  show  to  the 
contrary  many  existing  species  may  have  had  their  origin  in 
hybridisation. 

Let  us  now  discuss  some  of  the  arguments  used  to  explain 
away,  if  possible,  the  fadts  which  have  been  brought  forward. 
We  hear  it  sometimes  said  that  if  two  animals  are  capable 
of  engendering  together  they  must  belong  to  the  same  spe- 
cies. If  this  assertion  is  valid,  then  the  horse,  ass,  and 
zebra  are  merely  different  races  of  one  and  the  same  species. 
So,  too,  are  respedtively  the  American  bison  and  the  com- 
mon cow ;  the  dog,  wolf,  and  fox ;  the  lion  and  the  tiger ; 
the  hare  and  the  rabbit ;  the  hoodie  and  the  carrion  crow ; 
the  blackbird  and  the  thrush  ;  and  multitudes  of  other  spe- 
cies differing  from  each  other  in  form  and  in  habits.  In 
short,  to  preserve  a  dogma,  for  it  is  nothing  more,  the 
classification  of  the  animal — and  in  like  manner  of  the  vege- 
table— ^world  is  to  be  thrown  in  heaps.  This  plea  is,  in 
short,  an  excellent  instance  of  the  working  of  the  principle 
tant  pis  pour  les  faitsf  But  we  may  take  another  step. 
Suppose  that  the  copulation  of  two  animal  forms,  ordinarily 
held  16  be  distindt,  leads,  not  indeed  to  the  birth  of  living 
young,  but  to  the  earliest  stage  of  conception,  or,  in  tech- 
nical language,  to  the  segmentation  of  the  ovum,  what  are 
we  then  to  conclude  ?  Do  the  two  animals  belong  to  one 
and  the  same  species  ?  If  they  do,  they  ought  to  be  capable 
of  producing  viable  young.  If  they  do  not,  f  hen,  according 
to  the  creed  of  the  past,  their  intercourse  should  be  utterly 
null  and  void« 
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Again,  we  may  take  the  case  of  the  mule,  ordinarily  in- 
fertile. If  its  parents  belong  to  one  and  the  same  species 
they  ought  to  reproduce  not  merely  a  living,  but  a  fertile 
offspring.  If  our  opponents  seek  to  get  over  this  difficulty 
by  pleading  that  the  horse  and  the  ass,  though  of  the  same 
species,  belong  to  different  races,  they  make  the  admission 
— ruinous  to  them — that  there  is  no  absolute  difference 
between  race  or  variety  and  species,  the  former  being  at  least 
a  stepping-stone  to  the  latter.  "  Ruinous,"  I  would  say, 
because  it  in  effedt  involves  the  abandonment  of  their 
vaunted  physiological  charadteristic  of  species  as  distindt 
from  varieties. 

The  second  plea  of  the  Cuvierians — if  they  will  permit 
me  to  call  them  so — is  not  more  valid  than  the  first. 
Looking  over  the  long  list  of  cases  above  given,  they  say— 
"  But  these  are  mere  exceptions,  and  there  is  no  rule  with- 
out exceptions  I"  I  am  half  inclined  to  suspedt  that  this 
very  notion  of  exceptions  to  all  rules  is  a  proof  of  the  radi- 
cally unscientific  charafter  of  the  minds  which  entertain  it. 
I  find  in  an  important  paper  in  the  ^*  Deutsche  Rundschau," 
by  Professor  Preyer,  of  Jena,  the  following  very  significant 
remarks  : — "  The  philologian  only  will  refuse  to  admit  that 
grammar,  with  its  endless  exceptions,  is  a  heavy  load  for  the 
memory  rather  than  a  discipline  for  the  logical  faculty.  The 
student  thus,  almost  involuntarily  and  unconsciously,  learns 
to  admit  exceptions  in  the  case  of  other  ruUs,  such  as  the  laws  of 
Nature.*^  Now  in  the  rules  or  laws  of  Nature,  when 
founded  on  a  proper  indu(5lion  and  clearly  understood,  there 
are  no  exceptions.  If  you  can  give  us  one  instance  of  the 
destrudtion  or  the  creation  of  matter,  the  so-called  law  of 
the  permanence  of  matter  falls  at  once  to  the  ground,  or  is 
seen  to  be  no  law.  If  by  any  manipulation  of  ours  we  can, 
in  any  one  case,  create  energy,  the  law  of  the  conservation 
of  energy  must  be  forthwith  given  up.  If  one  only  of  the 
elementary  bodies  of  chemistry  is  found  capable  of  com- 
bining with  other  bodies  in  fluftuating  proportions,  the 
atomic  theory  goes  to  the  winds;  and,  just  in  the  same 
manner,  if  we  have  one  single  instance  of  fruitful  intercourse 
between  animals  of  different  species,  the  assumed  law  that 
such  an  event  is  impossible,  and  with  it  the  physiological 
test  of  species,  is  annihilated,  or  rather  is  found  never  to 
have  had  a  rightful  existence. 

But  the  notion  of  **  no  rule  without  exceptions,"  idle  as 
we  have  seen  it  to  be,  is  capable  of  assuming  a  more  ma- 
lignant phase.  We  sometimes  hear  it  said  that  ''the 
exception  proves  th^  rule,"    This  floscule  i^  most  Qommon 
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in  the  mouths  of  historians,  grammarians,  and  the  like. 
Sorely  perplexed  would  these  worthies  be  if  called  upon  to 
show,  in  the  case  of  any  law  of  Nature  such  as  those  we 
have  mentioned  above,  how  an  exception  could  ''  prove  the 
rule/'  Indeed  the  persons  who  apply  this  phrase  to  natural 
questions  prove  two  things, — their  inborn  or  inbred  inapti- 
tude for  Science,  and  their  ignorance  of  their  own  craft. 
For  the  origin  of  the  sasring  may  be  illustrated  by  the  fol- 
lowing examples : — If  we  find  that  in  some  country  or  at 
some  age  an  especial  legislative  a(£t  or  royal  charter  was 
necessaiy,  e.g.^  to  enable  some  man  to  obtain  a  divorce,  we 
may  then  conclude  that  in  the  rule,  in  the  common  course 
of  law,  divorces  were  not  granted ;  and  here  therefore,  and 
in  a  host  of  parallel  matters,  it  is  rational  to  say  ^*  the  ex- 
ception proves  the  rule."  But  it  will  be  at  once  seen  that 
there  is  here  no  possible  remotest  analogy  with  anything  in 
the  laws  or  rules  which  we  discover  in  Nature. 

LfOoking  over  the  fa(£ts  brought  forward  and  the  considera- 
tions advanced  I  certainly  fail  to  see  how  the  absolute 
infecundity  of  animals  of  different  species  and  the  so-called 
**  physiological  test "  can  justify  themselves  to  any  candid 
inquirer. 


II.    DAILY  VARIATIONS  OF  THE  STRENGTH  OF 
THE  WIND  ON  LAND  AND  AT  SEA. 

She  researches  of  Herr  W.  Koppenon  this  subje<St  have 
been  recently  laid  before  the  public  in  the  ''  Natur- 
forscher." 

Though  the  daily  periods  of  temperature  and  of  barometric 
pressure,  as  well  as  a  number  of  other  meteorological  ele- 
ments, have  been  for  many  years  the  subjeA  of  close 
examination,  it  is  only  of  late  that  the  daily  period  of  the 
strength  of  the  wind  has  been  taken  into  consideration. 
Yet  this  very  feature  shows  itself  more  distinctly  and  gene- 
rally than  any  other  meteorological  element,  with  the  sole 
exception  of  the  temperature,  and  perhaps  of  relative 
moisture.  As  will  appear  below,  the  daily  period  of  the 
strength  of  the  wind  is  perhaps  even  of  greater  significance 
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than  that  of  the  variables  just  named.  The  most  striking 
charadleristic  of  this  periodicity  is  the  intensification  of  the 
wind  in  the  hottest  time  of  the  day, — a  feature  which,  ac- 
cording to  Hann,  is  recognised  in  all  continental  stations, 
whatever  may  be  their  climate  or  the  prevailing  charadler  of 
their  winds. 

This  daily  maximum  of  the  strength  occurs  in  Upsala, 
Cracow,  Hamburg,  and  Dresden,  at  i  p.m. ;  at  Vienna, 
Birmingham,  Liverpool,  Toronto,  Calcutta,  and  Ascension, 
at  1.30  p.m. ;  at  Prague,  Oxford,  Batavia,  and  Melbourne, 
2  p.m. ;  Petersburg,  Halifax,  Mauritius,  2.30 ;  Bern,  3 ; 
and  Rome,  3.30  p.m.  At  these  places  the  entire  daily 
variation  in  the  strength  of  the  wind  takes  place  while  the 
sun  is  above  the  horizon.  During  the  night  the  wind  is 
equally  low,  and  even  in  the  first  hours  after  sunrise  it  varies 
little  from  the  nodtumal  value.  The  wind  arises,  especially 
on  clear  days,  some  hours  after  daybreak,  and  subsides  again 
at  night.  In  the  intermediate  time  it  increases  towards 
noon ;  and  in  plains,  in  the  interior  of  tropical  and  sub- 
tropical continents,  it  reaches  daily  almost  the  intensity  of 
a  storm.  This  is  especially  the  case  in  the  region  of  the 
trade-winds  and  in  the  dry  season. 

In  the  open  sea,  as  has  been  recently  shown  by  Mr. 
Buchan  from  the  observations  made  on  board  the  Challenger, 
the  case  is  quite  different.  In  the  middle  of  the  ocean  there 
is  scarcely  any  appreciable  daily  variation  in  the  strength  of 
the  wind.  It  retains  during  the  night  the  same  relatively 
high  figure  which  appears  by  day.  According  to  two  con- 
cordant observations,  however,  the  trade-wind  shows  a  slight 
periodicity,  the  maximum  being  at  8  a.m.  and  the  minimum 
at  4  p.m. 

The  increase  of  the  speed  of  the  wind  in  the  warmer 
hours  of  the  day,  observed  as  a  universal  faA  on  land,  is 
confined,  however,  to  strata  of  air  which  are  for  considerable 
distances  in  diredt  contact  with  the  earth's  surface.  In  the 
free,  upper  regions  of  the  air,  the  wind  is  not  stronger  at 
noon  than  at  morning  and  evening,  but  weaker.  This  fadl 
was  first  demonstrated  by  Hellmann  on  Mount  Washington 
and  on  the  Righi.  Koppen  gives  several  other  instances  of 
a  similar  nature. 

As  far  back  as  1840  Espy  gave  a  satisfactory  explanation 
for  the  main  features  of  the  daily  periodicity  of  the  wind  : — 
"  The  beginning  of  the  formation  of  ascending  columns  of 
air  in  the  morning  will  be  accompanied  by  an  increase  in  the 
strength  of  the  wind,  and  its  strength  will  grow  with  the 
increase  of  these  columns,  both  phenomena  keeping  step 
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with  the  rising  temperature.  This  acceleration  of  the  wind 
is  in  part  determined  by  the  influx  of  air  on  the  earth's  sur- 
face from  all  sides  towards  the  centre  of  the  rising  columns, 
which  thus  produces  inconstant  breezes ;  in  part  also  by  the 
descent  of  air  in  the  regions  surrounding  the  ascending 
columns.*  Such  descending  air  retains  the  velocity  which  it 
possessed  in  the  upper  regions,  and  which  is  well  known  to 
be  greater  than  that  of  air  in  immediate  contadl  with  the 
earth's  surface." 

Without  any  knowledge  of  Espy's  explanation,  Koppen, 
as  far  back  as  1879,  whilst  discussing  Hann's  observations, 
propounded  the  hypothesis  that  the  daily  periodicity  of  the 
wind  depends  on  two  conditions — ist,  the  varying  intensity 
of  the  perpendicular  exchange  of  air  in  the  lowest  looo  to 
4000  metres  of  the  atmosphere,  with  a  motion  which  on  the 
average  increases  from  below  upwards,  on  account  of  dimi- 
nishing friftion  ;  2nd,  the  preference  of  the  warmer  hours  of 
the  day,  in  consequence  of  the  appearance  of  steep  gra- 
dients by  difference  of  pressure  at  small  distances.  This 
explanation  is  praftically  at  one  with  that  of  Espy, — a  fadl 
80  much  the  more  interesting  as  the  latter  savant  had  at  his 
command  in  1840  but  a  scanty  array  of  fafts  for  his  infer- 
ences, whilst  now  a  formidable  series  of  arguments  can  be 
produced  in  favour  of  this  hypothesis. 

The  latter  of  the  two  causes  mentioned  consists  in  the 
especial  occurrence  of  thunderstorms,  with  their  accom- 
panying depressions,  local  whirlwinds,  &c.  The  nature  and 
the  local  movement  of  the  gradients  may  be  seen  strikingly 
illustrated  in  Koppen's  memoir  on  the  thunderstorm  of 
August  9th,  1881.  As  these  gradients  may  have  very  dif- 
ferent direftions,  and  may  be  propagated  very  differently,  all 
the  winds  may  undergo  in  the  course  of  time  such  temporary 
accelerations  which;  by  their  occurrence  in  the  hottest  part 
of  the  day,  contribute  essentially  to  the  known  form  of  the 
wind  on  land. 

But  this  cause  accounts  for  merely  a  subordinate  portion 
of  the  phenomena  of  the  daily  period  of  the  strength  of  the 
wind.  This  is  shown  by  the  fadl  that  the  mid- daily  accele- 
ration of  the  wind  is  often  very  distindlly  characterised  in 
cases  where  the  foregoing  explanation  is  manifestly  inad- 
missible. This  is  especially  the  case  in  great  aerial  currents 
which  retain  an  approximately  constant  direction.  As  ex- 
amples we  may  take  the  trade-wind  in  the  dry  season  in 
the  interior  of  Africa  and  South  America,  and  the  persistent 
east  winds  accompanied  by  dry  clear  weather  in  the  tem- 
perate zone« 
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The  efficacy  of  the  other  cause,  which  we  must  conse- 
quently acknowledge  as  the  main  cause  of  the  entire 
phenomenon,  is  easily  seen.  The  velocity  of  the  movement 
of  the  air  augments,  generally  speaking,  from  the  earth's 
surface  to  a  great  altitude,  on  account  of  the  decrease  of 
fri(5lion.  When,  therefore,  masses  of  air  arrive  from  the 
heights  at  the  surface  of  the  earth  they  bring  with  them, 
generally  speaking,  a  greater  horizontal  velocity  than  the 
masses  of  air  under  the  same  gradient  which  have  been  in 
prolonged  contadl  with  the  earth's  surface. 

Since  cold  air,  at  the  same  external  pressure,  is  denser — 
or,  in  other  words,  heavier — than  warm  air,  there  follows, 
when  the  magnitude  of  the  decrease  of  temperature  exceeds 
a  certain  value,  an  unstable  equilibrium.  A  mass  of  air 
which  has  begun  to  sink  becomes  denser  than  its  surround- 
ings, and  thus  is  impelled  to  sink  lower,  and,  inversely,  a 
mass  of  air  which  rises  is  inclined  to  further  ascent.  The 
vertical  decrease  of  temperature  which  corresponds  to  this 
unstable  equilibrium  is  i""  C.  per  100  metres  for  dry  air,  and 
between  ^  and  i""  C.  for  moist  air.  If  this  value  is  reached 
everywhere,  or  partially  over  a  large  surface,  there  occurs  a 
play  of  descending  and  ascending  currents  of  air  which  in 
damp  weather  makes  itself  manifest  by  cumuli  piled  up  like 
mountains  with  blue  interstices.  The  clouds  represent 
masses  of  air  which  are  ascending,  in  consequence  of  the 
decrease  of  pressure  on  being  refrigerated.  Hence  a  part  of 
their  moisture  is  separated  out  in  the  shape  of  the  minutest 
drops,  forming  clouds.  The  clear,  cloudless  intervals  are 
formed  by  descending  masses  of  air  which  are  experiencing 
the  opposite  process,  of  increasing  temperature  and  heat, 
and  are  consequently  removing  further  from  their  point  of 
saturation. 

The  mean  value  of  the  decrease  of  temperature  upwards 
is  greatest  in  the  warmest  hours  of  the  day.  In  the  night 
the  difference  of  temperature  between  above  and  below  be- 
comes insignificant.  In  clear  nights  there  is  even,  up  to  a 
certain  altitude,  a  regular  inversion  of  the  difference,  the 
temperature  at  the  earth's  surface  being  lower  than  it  is 
above.  This  involves  a  veiy  stable  equilibrium  of  the  air 
and  a  very  trifling  vertical  circulation.  In  calm  days,  with 
bright  sunshine,  therefore  especially  in  summer,  the  pre- 
viously mentioned  unstable  equilibrium  sets  in  a  few  hours 
after  sunrise,  and  ceases  a  short  time  before  sunset.  The 
daily  period  of  the  velocity  of  the  wind  has  the  greatest 
correspondence  with  the  formation  of  cumuli ;  but  the  con- 
nedtion^of  the  two  phenomena  is  far  from  complete,  since 
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the  formation  of  cumuli  demands  a  certain  degree  of  atmo- 
spheric moisture,  and  depends  also  on  perpendicular  currents 
which  do  not  necessarily  extend  down  to  the  lowest  stratum 
of  the  air. 

The  correctness  of  these  views  is  demonstrated  by  the  faft 
that  a  series  of  conclusions  which  necessarily  follow  are 
unmistakably  confirmed  by  observation.  These  are  accord- 
ingly here  enumerated : — 

1.  Wherever  the  daily  variation  of  temperature  and  the 
retardation  by  friftion  are  both  very  trifling,  the  mid-daily 
intensification  of  the  wind — or,  more  stridlly,  the  nightly 
lull  of  the  wind — is  wanting,  even  at  the  surface  of  the 
earth.  This  occurs  on  the  open  sea.  The  very  slight  fric- 
tion at  the  surface  of  the  water  determines  a  very  slight 
increase  of  the  wind  on  ascending.  Again,  the  perpendicular 
currents  are  substantially  not  connected  with  a  daily  period, 
as  the  daily  fludluation  of  temperature,  even  in  the  lowest 
stratum,  does  not  exceed  o'y"*  C. 

2.  Where  the  intensified  perpendicular  circulation  of  the 
air  in  the  warmest  part  of  the  day  brings  air  from  tranquil 
strata,  there  occurs  an  inversion  of  the  period.  The  warmest 
hours  of  the  day  are  then  marked  not  by  an  increase,  but  by 
a  decrease  in  the  strength  of  the  wind.  This  is  the  case  on 
the  summits  of  mountains  which  rise  to  a  certain  height 
over  a  varied  landscape  with  a  well-marked  daily  fluctuation 
of  temperature,  but  which  do  not  themselves  greatly  influence 
the  surrounding  atmosphere. 

3.  The  daily  period  of  the  wind  displays  charadleristic 
relations  to  other  phenomena,  especially  to  vapour-tension. 
In  all  distridls  where  the  circumstances  are  favourable  to  a 
periodical  powerful  development  of  the  perpendicular  circu- 
lation at  the  hottest  time  of  the  day,  and  where  accordingly 
the  mid-daily  intensification  of  the  wind  is  distindl,  the 
vapour-tension,  as  far  as  is  known,  has  its  minimum  in  the 
warm  hours  and  its  twofold  maximum  in  the  morning  and 
evening.  This  decrease  at  the  time  of  greatest  heat  can  be 
explained  only  by  the  fa6t  that  air,  poorer  in  moisture  be- 
cause warmer,  arrives  from  the  upper  regions  to  the  surface 
of  the  earth.  This  phenomenon  occurs  only  at  the  bottom 
of  the  atmosphere  in  valleys  or  on  plains.  On  the  mountain 
tops  the  vapour-tension,  like  the  period  of  the  wind,  is  in- 
verted, the  maximum  occurring  when  the  warm  moist  masses 
of  air  rise  up  from  the  low-lands. 

4.  On  those  sea-coasts  in  the  region  of  the  trades  which 
have  no  regular  sea-breeze,  the  trade-wind  blowing  over  the 
land  blows  more  strongly  by  day  than  by  night,  and  shows 
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the  same  daily  period  of  velocity  as  is  found  in  the  interior 
of  the  continents.  Of  this  a  signal  proof  is  given  by  the 
indications  of  the  anemometer  at  St.  Helena  and  Ascension. 

5.  The  diminution  and  inversion  of  the  daily  periodicity 
of  the  wind  on  high  mountains  does  not  depend  on  the 
absolute  height  of  above  the  sea-level,  but  on  the  free  ex- 
posure of  the  station  on  a  summit  of  sufficient  height  above 
a  varied  region.  Thus  Koppen  made  observations  on  the 
Puy  de  Dome  and  on  the  Pic  du  Midi.  On  the  former  he 
observed  a  decrease  and  on  the  latter  an  increase  of  the  wind 
at  noon.  The  explanation  of  this  apparent  anomaly  is  that 
the  station  of  the  Puy  de  Dome  is  situate  on  an  open 
rounded  summit ;  that  on  the  Pic  du  Midi  lies  500  metres 
below  the  summit. 

6.  Researches  on  the  relation  of  the  velocity  of  the  wind 
to  the  gradient,  which  have  been  undertaken  by  Mr.  C  Ley 
for  England,  and  by  Herr  Sprung  for  the  German  coasts, 
give  the  accordant  result  that  at  8  a.m.  one  and  the  same 
gradient  is  accompanied  by  a  stronger  wind  in  summer  than 
in  winter ;  stronger,  also,  with  a  north-easterly  than  with  a 
south-westerly  wind.  But  according  to  the  researches  of 
Hann  and  others  the  decrease  of  temperature  upwards  is  on 
the  average  greatest  in  summer,  and  in  time  of  north- 
easterly winds.  As  the  magnitude  of  this  decrease  is  gene- 
rally parallel  to  the  strength  of  the  perpendicular  exchange 
of  air,  it  follows  that  for  equal  gradients  there  ensues  a 
stronger  wind  when  this  exchange  of  air  is  brisk  than  when 
it  is  feeble,  as  the  theory  demands. 

7.  A  particular  importance  attaches  to  the  observation 
made  independently  by  HH.  Hjelstrom  and  Sprung,  that 
cloudiness  has  a  well-marked  influence  on  the  daily  period 
of  the  wind.  During  east  winds  with  a  bright  sky  the  daily 
variation  is  more  distindt  than  during  westerly  winds  ac- 
companied by  cloudy  weather.  A  clear  sky  which  permits 
free  radiation  adts  in  two  diredlions  :  by  day  it  increases  the 
vertical  exchange  of  air  by  augmenting  the  vertical  decrease 
of  temperature,  and  consequently  it  intensifies  the  velocity 
of  the  wind  in  the  lower  strata  of  the  air.  At  night,  by  re- 
frigerating those  strata  it  produces  a  firm  equilibrium  in  the 
vertical  diredtion,  and  thus  withdraws  the  lower  air  from  the 
influence  of  the  upper,  more  rapidly  moving,  atmospheric 
strata.  If  the  gradients  are  the  same,  there  is  therefore  a 
stronger  wind  by  day  and  a  weaker  by  night  in  clear  weather 
than  under  a  cloudy  sky. 

8.  Perhaps  the  most  interesting  feature  of  the  daily  pe- 
riodicity of  the  wind  is  its  relation  to  the  daily  variation  in 
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its  direAion.  In  a  special  memoir  on  this  subjeA  Herr 
Sprung  has  shown  that  an  intensification  of  the  wind  whilst 
the  gradients  remain  unchanged  is,  under  ordinary  circum- 
stances, conceivable  only  if  the  angle  of  deviation  is  simul- 
taneously augmented.  In  fadt  the  observations  made  at 
eighteen  stations  in  the  interior  of  the  Eastern  Continent 
show,  in  the  forenoon,  on  the  average,  a  decided  deviation 
of  the  wind  in  accordance  with  Dove's  law  of  defledtion, 
whilst  in  the  afternoon  deviations  in  the  opposite  diredtion 
slightly  predominate.  The  predominance  of  deviations  of 
the  wind  along  with  the  course  of  the  sun — which  is  deter- 
mined by  the  position  of  the  north  temperate  zone  with 
reference  to  the  predominating  tracks  of  barometric  minima 
— is  increased  in  the  forenoon,  but  decreased  in  the  after- 
noon, by  a  cause  adling  periodically.  This  cause  is  the 
descent,  into  the  lowest  stratum  of  the  atmosphere,  of 
masses  of  the  upper  air  which  are  moving  more  rapidly  and 
at  a  greater  angle  to  the  gradient.  On  account  of  the 
increased  angle  of  defledtion  the  track  of  the  clouds 
deviates,  as  is  well  known,  to  the  right  hand  of  the  wind. 
Observations  on  cloud-movements  reveal,  in  the  upper  strata 
of  the  atmosphere,  a  daily  period  in  the  direAion  of  the 
wind  opposite  to  that  which  obtains  below,  quite  analogous 
to  the  inversion  in  the  period  of  its  velocity. 


III.     HALF-HOURS    WITH    THE    OLD 
NATURALISTS. 

[Under  this  title  we  propose  giving,  from  time  to  time,  sketchee  of  the  lives 
and  researches  of  the  earlier  investigators  of  living  Nature.] 

I.    JOHN   8WAMMBRDAM. 

)ET  US  cross  not  merely  the  German  Ocean,  but  the 
last  two  centuries,  and  visit  Holland  in  the  olden 
time :  Holland  ^  which  for  her  size  and  population 
produced  more  savants  of  mark  than  any  other  country  of 
modem  Europe;  Holland  which  amidst  her  eager  and 
bustling  commercialism  found  time  and  appreciation  for  the 
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profoundest  studies ;  which  did  not  think  intelledlual  bond- 
age a  price  necessary  to  be  paid  for  political  freedom; 
which  gave  to  thinkers  in  exile  an  asylum  and  a  free  press ; 
and  which,  in  short,  did  such  noble  things  that  we  may 
almost  pardon  her  for  her  two  deadly  sins — ^the  invention  of 
national  debts,  and  of  chicory.  Such  was  Holland  in  the 
seventeenth  century. 

The  time  and  the  place,  too,  were  well  fitted  to  call  gene- 
ral attention  to  biological  studies.  The  vast  commerce  of 
the  Netherlands  and  their  extended  colonial  empire  rendered 
the  importation  of  ''natural  curiosities"  an  easy  and  a 
common  matter.  The  shells,  the  inseAs,  the  birds  of 
Guiana,  the  Cape,  and  Java,  were  as  startling  and  as  much 
sought  after  as  are  now  those  of  New  Guinea  or  Central 
Africa.  Hence  we  need  not  wonder  if  the  formation  of 
private  museums  became  a  favourite  amusement  among  the 
wealthier  burghers  of  Amsterdam.  Many  of  these  collec- 
tions were  doubtless  mere  dilettante  affairs, — raree-shows, 
where  curiosities  were  stored  up  heedless  of  their  nature 
and  their  origin,  and  were  admired  for  their  beauty,  their 
rarity,  and  their  cost,  rather  than  studied.  But  in  many 
cases  these  accumulations  of  specimens  converted  both 
owners  and  visitors  into  naturalists  of  various  degrees  of 
merit. 

\mong  these  museums  probably  the  finest  and  the  most 
celebrated  was  that  belonging  to  John  James  Swammerdam, 
a  prosperous  apothecary,  or,  in  modem  English  phraseology^ 
chemist  and  druggist.  This  worthy  burgher  took  to  wife 
Barentje  Corver,  and  in  time  became  the  father  of  John 
Swammerdam,  the  subjeA  of  our  memoir.  The  boy  was 
from  the  earliest  dawn  of  his  understanding  surrounded  by 
zoological  specimens,  and  from  the  joint  influence,  doubt- 
less, of  hereditary  taste  and  early  association,  he  became 
passionately  devoted  to  the  study  of  Natural  History.  When 
a  mere  boy  he  began  to  colleA  inse(5ls,  MoUusca,  &c. ;  but 
he  did  not — as  it  was  the  fashion  before  his  time,  and  as  it 
is  still  common — merely  coUeA.  We  find  him  studying  the 
habits  and  the  development  of  these  creatures,  and,  with 
such  appliances  as  he  could  procure  or  devise,  examining 
their  inward  strufture.  Hence  we  need  not  wonder  that 
*when  his  future  career  in  life  became  a  question  for  family 
discussion  he — like  in  after  times  Darwin — ^felt  no  taste  for 
the  study  of  Divinity,  as  his  father  had  intended. 

Medicine  was  next  suggested  as  being  more  in  harmony 
with  his  tastes  and  studies.  But  it  was  not  until  he  had 
reached  his  twenty-sixth  year  that  he  entered  the  Univeia% 
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of  Leyden,  which  then  enjoyed  a  high  and  well-merited 
reputation  as  one  of  the  first  medical  schools  of  Europe. 
How  young  Swammerdam  had  been  engaged  in  the  mean- 
time, save  with  the  study  of  Entomology,  is  not  recorded. 
Very  probably  the  delay  was  in  great  part  owing  to  the 
"  delicate  "  health — to  use  an  absurd  modern  perversion  of 
language — which  he  never  could  shake  off.  At  Leyden  he 
enjoyed  the  instrudlions  of  Van  Home  in  Surgery,  and  of 
the  then  famous  Sylvius  de  la  Boe  in  Medicine.  Here 
Swammerdam  soon  distinguished  himself  for  his  skill  in 
anatomy,  and  especially  in  the  preparation  of  anatomical 
specimens,  in  which  art  he  opened  up  a  new  era.  Here,  too, 
he  made  the  acquaintance  of  several  important  men,  among 
others  Steno,  who  was  for  many  years  his  firm  friend  and 
admirer.  Here,  also,  began  his  enmities  and  controversies, 
especially  one  with  Rynier  de  Graaf,  who  claimed  the  merit 
of  Swammerdam's  methods  of  making  preparations,  though, 
as  far  as  it  can  be  traced,  without  a  particle  of  justice.  We 
need  not  be  surprised  if  the  wronged  discoverer  replied  with 
some  acrimony.  Indeed  Swammerdam's  temper,  like  that 
of  dyspeptics  in  general,  was  not  of  the  sweetest ;  but  in 
hi3  many  controversies  we  find  a  due  discrimination  between 
men  of  merit,  who  may  have  fallen  into  an  error,  and 
charlatans,  who  lay  claim  to  the  researches  of  others  and 
adulterate  them  with  their  own  absurdities.  Witness  hij 
critique  on  Harvey's  celebrated  treatise  **  De  Generatione," 
and  his  denunciation  of  Goedart,  whom  he  accuses  of  defiling 
the  views  of  Harvey. 

About  1665  we  find  him  visiting  several  parts  of  Prance 
for  the  benefit  of  his  health.  He  lived  for  some  time  at 
Saumur,  and  it  is  said  at  Lyon.  Here  he  had  the  advantage 
of  studying  a  fauna  differing  in  many  respedls  from  that  of 
Holland,  and  here  he  continued  his  entomological  researches. 
In  particular  he  studied  various  species  of  dragonflies  and 
the  Ephemeridse.  Here  he  began  that  treatise  on  Ephemera 
Swammerdamianay  as  now  named,  which  Prof.  Westwood 
justly  pronounces  admirable.  Whilst  at  Saumur  he  seems 
also  to  have  discovered  the  valves  of  the  lymphatics. 

Thence  he  repaired  to  Paris,  and  in  company  with  his 
friend  Steno,  resided  for  some  time  at  the  house  of  Thevenot, 
at  Issy,  chiefly  engaged  with  disseAing  inserts.  Here  he 
was  introduced  to  the  Senator  Van  Bemmingen,  at  that 
time  Dutch  Ambassador  at  the  French  Court. 

Returning  to  Holland  he  was  chiefly  engaged  with  the 
study  of  Human  Anatomy  and  of  Medicine,  and  became 
the  leading  spirit  of  a  medical  society  founded  at  Amsterdam. 
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In  1667  he  graduated  at  Leyden  as  Dodlor  of  Medicine,  after 
maintaining  an  inaugural  thesis  on  respiration. 

In  the  same  year,  however,  he  was  attacked  by  a  violent 
quartan  ague,  which  left  him  permanently  enfeebled.  Partly 
in  consequence  of  this  calamity  he  abandoned  his  re- 
searches in  Human  Anatomy,  and  gave  himself  entirely  up 
to  Entomology. 

In  the  following  year  the  reigning  Grand  Duke  of 
Tuscany,  an  enlightened  prince,  paid  a  visit  to  Holland. 
Here  he  went  to  visit  the  Swammerdam  museum,  and  made 
the  acquaintance  of  our  hero.  The  Duke  was  so  favourably 
impressed  with  what  he  saw  and  heard  that  he  offered  to 
purchase  the  coUedtion  of  the  younger  Swammerdam — as 
distindl  from  the  museum  of  the  father — for  a  large  sum, 
and  to  give  him  a  permanent  appointment  at  his  Court  if  he 
would  remove  to  Florence.  Unfortunately  for  himself  and 
for  Science  Swammerdam  declined  this  offer,  having,  as  he 
then  thought,  too  great  a  love  for  independence.  I  say 
"  unfortunately  for  Science,"  because  had  he  accepted  the 
Grand  Duke's  proposals  his  museum,  instead  of  being 
broken  up  at  his  death  and  lost,  would  have  been  kept  to- 
gether. He  would  also  have  had  full  opportunity  to  devote 
the  remainder  of  his  life  to  researches  on  a  different  fauna. 

I  must  now  mention  an  incident  of  some  importance  in  the 
history  of  Science.  Either  during  this  visit  of  the  Grand 
Duke  to  Holland,  in  1668,  or  during  an  alleged  visit  of 
Swammerdam  to  Florence,  in  1678,  he  showed  that  Sove- 
reign and  his  Court  that  when  a  portion  of  a  muscle  of  a 
frog's  leg,  hanging  by  a  thread  of  nerve  bound  with  a  silver 
wire,  was  held  over  a  copper  support  so  that  both  nerve  and 
wire  touched  the  copper,  the  muscle  immediately  contraAed. 
This  is  nothing  less  than  an  anticipation  by  a  century  of 
the  famous  initial  experiment  of  Galvani  1 

Swammerdam's  experiment,  however,  led  to  nothing. 
The  phenomenon  produced  was  too  remote  from  the  ordi- 
nary sphere  of  his  studies,  his  time  and  energies  were  fully 
preoccupied,  and  there  was  no  Volta  to  interpret  the  facft. 
Otherwise  we  might  have  been  in  these  days  speaking  of 
Swammerdamic  batteries,  Swammerdamometers,  and  the 
Swammerdamic  current — cumbrous  words,  it  must  be  con- 
fessed. 

About  this  time  Swammerdam  denied  the  reputed  acidity 
of  the  pancreatic  secretion,  and  was  engaged  in  conse- 
quence in  a  fresh  controversy  with  Rynier  de  Graaf^  and 
with  his  old  master  Sylvius  de  la  Boe,  whom  he  finally 
refuted  in  1672. 
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In  1669  he  wrote  the  larger  part  of  his  great  history  of 
inse(5ts,  which,  however,  he  did  not  at  once  publish.  He 
had  got  together  upwards  of  3000  species  of  insedts, — a  large 
colle(5tion  for  the  seventeenth  century, — and  had  examined 
them  with  a  care  and  an  accuracy  which  hitherto  had 
had  no  parallel.  He  had  disseifted  most  of  the  species, 
traced  their  development  from  the  larva — or  whenever  pos- 
sible from  the  egg— to  the  mature  form,  and  had  refuted  the 
fabulous  notion,  handed  down  from  the  days  of  classical 
antiquity,  that  they  are  or  may  be  generated  from  putrescent 
matter.  He  laid  the  foundations  of  the  anatomy  of  insedts. 
He  devised  a  kind  of  dissedting  microscope,  and  introduced 
the  use  of  scissors  for  delicate  operations,  as  being  less  liable 
to  tear  the  tissues  than  knives.  He  injedled  coloured  fluids,  in 
order  to  render  the  different  parts  more  distindl  and  to  show 
their  connedtion.  For  this  purpose  he  employed  minute 
glass  tubes.  He  had  not,  of  course,  at  his  command  the 
high  magnifying  powers  of  the  modem  microscopist,  nor 
the  polarising  apparatus,  but  the  general  accuracy  of  his 
descriptions  and  his  drawings  has  often  excited  the  surprise 
and  admiration  of  modern  observers. 

In  the  course  of  the  year  1669  he  encountered  a  new  and 
very  serious  trouble,  which  continued  almost  to  the  end  of 
his  life.  The  elder  Swammerdam  would  rather  have  seen 
his  son  a  routine  pradlitioner,  writing  out  prescriptions  and 
pocketing  fees,  than  a  brilliant  discoverer.  Hence  a  quarrel 
resulted.  The  old  apothecary  threatened  to  stop  his  son's 
allowance  if  he  did  not  immediately  give  up  his  researches 
and  devote  himself  to  pradlice.  By  way  of  appeasing  his 
father  he  undertook  to  clean,  re-arrange,  and  catalogue  the 
family  museum, — a  laborious  task,  for  which  a  man  of  much 
inferior  abilities  would  have  been  amply  sufficient,  and  which 
to  him  was  both  waste  of  time  and  weariness.  He  was, 
however,  physically  unequal  to  the  fatigues  of  medical 
pradlice. 

In  1670  he  had  another  attack  of  illness,  and  was  forced 
to  retire  into  the  country  for  change  of  air  and  rest.  His 
rest,  however,  consisted  in  completing  his  treatise  on  the 
Ephemera,  which  was  not  published  until  the  year  1675. 
The  following  year  he  sent  his  plates  of  the  anatomy  of  the 
human  uterus,  which  had  been  drawn  in  1667,  to  the  Royal 
Society,  accompanied  by  a  series  of  injedted  preparations 
and  a  full  account  of  his  methods. 

So  far  we  have  seen  him  bravely  struggling  on  amidst  all 
the  difficulties  of  failing  health,  scanty  means,  and  family 
discord,  yet  sustained  by  the  pure  love  of  truth.    But  a  sad 
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change  was  impending.  There  had  sprung  up  about  this 
time  a  female  fanatic,  Antonia  or  Antoinette  Bourignon. 
Had  this  woman  lived  in  our '^  advanced '' days  she  might 
have  become  an  ethicist,  a  Bestiarian,  and  have  written 
"  Perfedt  Ways  "  or  "  Peaks  of  Darien."  In  the  seventeenth 
century,  however,  such  resources  for  abnormal  women  did 
not  exist,  and  the  Bourignon  accordingly  became  a  sedt- 
founder  and  heresiarch.  What  were  her  especial  tenets  the 
readers  of  the  "  Journal  of  Science  "  will  scarcely  trouble 
themselves  to  inquire.  Suffice  it  to  say  that  her  se£t  was 
anathematised  by  the  Kirk  of  Scotland,  and  that  she,  like 
not  a  few  kindred  spirits,  whilst  eager  for  power  and  influence, 
was  in  no  way  blind  to  her  private  interests. 

Some  of  her  books  fell,  in  an  evil  hour,  into  the  hands  of 
Swammerdam,  who  unfortunately  read  them  and  felt  inte- 
rested in  them — a  circumstance  perhaps  due  to  his  morbid 
condition.  He  felt  a  desire  to  know  more  of  her  teachings. 
A  friend  did  him  the  ill-service  to  effedl  an  introduction. 
Bourignon,  who  was  then  living  in  Holstein,  flattered,  per- 
haps, at  the  prospeA  of  enlisting  among  her  followers  a  man 
of  high  reputation,  allowed  him  to  write  to  her,  and  vouch- 
safed to  answer  his  letters.  She  soon  acquired  a  strange 
and  unexplained  ascendancy  over  him.  He  did  not  presume 
to  publish  anything  without  her  formal  permission.  She 
taught  him  to  regard  scientific  research  as  a  ''  worldly  "  and 
sinful  waste  of  time  which  might  better  be  devoted  to  mys- 
tical reverie.  It  is  singular  how  in  this  respedt  her  teachings 
pradlically  coincided  with  those  of  some  of  our  modem 
ethicists,  who,  though  certainly  not  overburdened  with 
religious  beliefs,  tell  us  that  research  makes  us  neither 
better  nor  happier,  and  is  therefore  a  waste  of  time  1  The 
one  and  the  other  of  these  misleaders  ignore  the  fa<5t  that 
with  certain  minds  the  search  after  truth  is  a  ruling  prin- 
ciple, quite  independent  of  any  benefits,  outward  or  inward, 
which  may  arise.  With  us  the  craving  for  knowledge  is 
just  as  much  its  own  justification  as  is  the  craving  for 
goodness. 

We  must  again  pronounce  it  strange  that  a  man  so  inde- 
pendent, so  fond  of  his  own  way  as  was  Swammerdam, 
should  allow  himself  to  be  dictated  to  by  an  ignorant  fanatic. 
He  who  had  rejedted,  it  is  said,  with  scant  courtesy,  the 
liberal  offers  of  the  Grand  Duke  of  Tuscany,  does  not  rise 
in  our  estimation  when  he  becomes  the  vassal  of  a  Bou- 
rignon. 

Meantime  he  still  engaged  in  researches  on  hernia,  proving 
that  it  does  not  involve  a  rupture  of  the  peritoneum.    He 
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exhibited  the  spore-capsules  of  the  so-called  male  fern  to 
Arnold  Syen,  then  Professor  of  Botany  at  Leyden.  His 
illustrations  of  the  spores  themselves  and  of  the  sporangia 
are  the  same  as  those  given  by  more  recent  authorities. 

His  last  great  task,  however,  was  the  completion  of  his 
treatise  on  Bees, — a  work  involving  immense  labour.  Daily 
from  6  a.m.  till  noon  he  was  engaged  in  dissedting  and 
drawing.  And  this  work  he  could  no  longer  perform,  as 
formerly,  with  unmixed  satisfaction.  Bourignon  continually 
upbraided  him,  in  her  letters,  for  his  devotion  to  "  worldly  " 
pursuits.  In  the  language  of  Bcerhaave  he  laboured 
"  amidst  torments  and  agonies  of  mind  and  self-reproaches." 
When  his  task  was  completed  he  threw  the  manuscript  and 
drawings  on  one  side,  and  seemed  utterly  careless  as  to 
their  destination.  Either  this  treatise  or  his  letter  to  Boc- 
coni  on  the  growth  of  coral  must  be  regarded  as  his  last 
work.  In  this  epistle  he  regards  coral  as  a  cryptogamous 
plant  analogous  to  the  ferns, — an  error  which  he  would 
assuredly  not  have  embraced  if  he  had  enjoyed  the  oppor- 
tunity of  studying  them  whilst  growing. 

We  thus  come  to  the  end  of  his  researches.  It  is  said 
that  he  burnt  a  considerable  proportion  of  his  manuscripts 
in  obedience  to  Bourignon,  and  that  others  would  have 
shared  the  same  fate  had  they  not  previously  been  sold  to 
Thevenot.  Any  attempt  to  introduce  scientific  conversation 
now,  so  far  from  giving  him  pleasure,  led  merely  to  an  out- 
burst of  anger,  which  might  have  been  ludicrous  had  he 
been  less  to  be  pitied. 

Swammerdam's  only  wish  seemed  now  to  retire  from  the 
"world,"  and  devote  the  residue  of  his  life  to  meditation. 
The  family  troubles  did  not  subside.  The  elder  Swammer- 
dam  broke  up  his  house,  and  went  to  live  with  his  daughter 
and  son-in-law,  leaving  our  poor  misguided  naturalist  home- 
less. In  this  extremity  he  attempted  to  sell  his  museum, 
but  found  no  purchasers.  In  fadl  his  natural  perverseness 
of  disposition  and  his  devotion  to  Bourignon  had  repelled 
many  of  his  former  well-wishers.  His  old  friend  Steno  had 
accepted  an  official  position  at  Florence,  had  joined  the 
Catholic  Church,  and  had  been  raised  to  the  dignity  of 
Bishop,  in  partibus,  of  Titiopolis.  The  news  of  Swfimmer- 
dam's  distressed  condition  having  been  carried  to  Italy,  this 
prelate,  at  the  instigation  of  the  Grand  Duke,  reopened  the 
negociations  of  1668,  offering  his  former  friend  and  colleague 
the  sum  of  3000  crowns  for  his  museum,  and  promising  him 
an  asylum  at  the  Florentine  Court.  At  the  same  time  it 
was   hinted   that    his  adhesion   to  Catholicism,  if  not  an 
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imperative  condition,  would  be  favourably  construed. 
Swammerdam  was  furious,  and  upbraided  his  old  friend  as 
an  apostate. 

At  last  the  death  of  his  father,  in  1677,  put  an  end  to  his 
financial  difficulties,  though  his  sister  and  her  husband 
secured  the  lion's  share  of  the  inheritance.  The  family 
museum,  when  disposed  of,  fetched  but  a  small  fradlion  of 
its  estimated  value. 

The  relief,  however,  came  too  late.  Swammerdam's 
health  was  hopelessly  ruined  by  repeated  attacks  of  ague 
and  by  the  debility  consequent  upon  overwork,  and  often 
insufficient  diet  adting  upon  a  constitution  feeble  from  the 
beginning.  But  even  if  his  health  had  been  preserved  he 
would  have  been,  thanks  to  the  influence  of  Bourignon,  lost 
to  Science.  He  died  in  1680,  or,  acccording  to  some 
authorities,  in  1682. 

In  endeavouring  to  judge  of  his  position  in  the  history  of 
biological  Science,  we  must  not  overlook  the  shortness  of 
his  career.  Dying  at  the  early  age  of  43,  or  at  the  longest 
estimate  of  45,  much  of  his  time  being  wasted  by  sickness 
and  the  last  six  or  seven  years  rendered  a  blank  at  the 
diftates  of  fanaticism,  we  can  only  wonder  how  he  con- 
trived to  crowd  so  many  important  discoveries  into  so  narrow 
a  span. 

He  had  in  the  highest  degree  all  the  attributes  which 
mark  the  eminent  observer.  In  delicate  and  subtile  mani- 
pulation, in  contriving  new  methods  to  meet  every  case,  in 
acute  and  accurate  perception,  he  has  never  been  surpassed 
and  rarely  equalled.  Above  all  he  must  be  remembered  for 
his  untiring  industry  and  perseverance. 

As  a  generaliser  he  was  much  less  distinguished.  His 
entomological  classification,  based  essentially  upon  their 
development,  and  especially  upon  the  peculiarities  of  their 
pupa  state,  had  merely  the  value  of  bringing  the  so-called 
transformations  of  inse<fts  into  notice,  and  is  now  without 
any  save  a  historical  interest.  His  lack  of  a  definite  nomen- 
clature is  a  great  drawback.  Were  it  not  for  the  figures  in 
his  **  Bibliae  Naturae  "  many  of  the  species  described  could 
not  be  identified. 

His  works  contain  a  large  admixture  of  teleological  pas- 
sages, and  generally  speaking  of  moral  refledlions,  much 
more  dyspeptic  than  philosophic,  and  remarkable  neither  for 
depth  of  thought  nor  grace  of  expression.  These  medita- 
tions remind  the  reader  irresistibly  of  the  morals  formerly 
"  tagged  "  on  at  the  conclusion  of  a  dramatic  work. 

Had  he  but  possessed  a  vigorous  constitution  hQ  would 
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have  been  greater  both  as  a  savant  and  as  a  man.  Never- 
theless, whilst  we  regret  his  weakness,  we  must  hold  him  in 
high  honour  for  the  good  and  abundant  work  which  he  per- 
formed. It  is  sad  to  see  in  some  biographical  works  he 
occupies  a  less  space  than  is  allotted  to  Bourignon.  Figura- 
tively speaking  the  Phylloxera  is  honoured  more  than  the 
vine  I 


IV.  THE  DUKE  OF  ARGYLL'S  REIGN  OF  LAW 
AND  UNITY  OF  NATURE. 

By  Jambs  Simson. 

fN  my  ''  Contributions  to  Natural  History,  &c.,''  pub- 
lished at  Edinburgh  and  in  London  in  1875,  and  with 
an  Appendix  in  1880,  there  is  an  article  entitled  **  The 
Duke  of  Argyll  on  the  Preservation  of  the  Jews  "  (pp.  161 
to  170),  called  forth  by  a  remark  in  his  "  Reign  of  Law,"  in 
which  he  said : — *'  The  case  of  the  Gipsies  has  been  referred 
to  as  somewhat  parallel.  But  the  fadts  of  this  case  are 
doubtful  and  obscure,  and  such  of  them  as  we  know  involve 
conditions  altogether  dissimilar  in  kind." 

To  this  I  replied  that  ''  I  should  not  imagine  that  he 
knows  personally  much  of  either,  particularly  the  Gipsies. 
His  remark  is  too  short,  vague,  and  obscure  to  admit  of  any 
comment  being  made  on  it.  For  a  full  discussion  of  the 
two  questions  I  refer  him  to  the  '  History  of  the  Gipsies,' 
which  was  published  a  year  before  the  first  edition  of  the 
*  Reign  of  Law '  appeared,  and  two  years  before  the  fifth 
edition,  in  which  corredtions  were  made  to  meet  criticisms 
on  various  matters  treated  in  it.  I  may  add  that  the  subjedt 
of  the  Jews  is  not  so  well  known  to  the  world  at  large  as  to 
justify  the  many  positive  assertions  that  have  been  made  in 
regard  to  them  "  (p.  164). 

The  same  article  was  appended  (pp.  38  to  47)  to  the 
**  Scottish  Churches  and  the  Gipsies,"  published  in  1881.  I 
have  not  seen  any  notice  taken  by  the  Duke  of  what  I  wrote 
in  reply  to  his  remarks  about  the  Jews  and  the  Gipsies.  In 
the  Appendix  to  *^  Contributions^  &c./'  under  the  heading  of 
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"  The  Endowment  of  Research,"  I  said : — "  On  the  face  of 
it  one  would  say  that  the  Duke  would  itot  do  any  of  the 
following  things :  ist,  maintain  as  true  what  he  does  not 
believe  to  be  so ;  and,  advance  as  truth  what  he  does  not 
know  to  be  fadt  or  fable  ;  3rd,  maintain  a  personal  or  popu- 
lar dogma  as  a  truth  until  the  contrary  is  demonstrated ; 
4th,  refuse  to  acknowledge  that  any  position  taken  up  by 
him  is  unsound  on  its  being  proved  to  be  so,  or  that  there  is 
no  reasonable  foundation  for  it ;  and  5th,  allow  his  opinion 
to  influence  others  on  any  subjedl  he  may  have  maintained 
after  it  has  been  proved  to  be  fallacious  "  (p.  199). 

The  position  taken  up  by  the  Duke  in  regard  to  this 
matter  is  as  follows : — "  It  is  not  surprising,  therefore,  that 
the  preservation  of  the  Jews  •  ...  is  tacitly  assumed  by 
many  persons  to  come  striftly  within  the  category  of  mira- 
culous events."  To  this  I  replied  thus : — "  Why  should 
that  be  assumed,  tacitly  or  otherwise  ?  What  if  it  is  only  a 
*  vulgar  error,*  started  by  some  person  now  unknown,  and 
echoed  by  others  after  him  ?  "  (p.  162).  The  Duke  further 
said  that  the  preservation  of  the  Jews  is  **  a  striking  illus- 
tration how  a  departure  from  the  'ordinary  course  of  Nature' 
may  be  effedted  through  the  instrumentality  of  means  which 
are  natural  and  comprehensible." 

In  the  article  I  went  very  fully  into  this  subjeft,  and 
among  other  things  said  that  **  the  isolation  of  the  Jews  is 
in  exadl  harmony  with  the  customs  and  genius  of  that  part 
of  the  world  where  they  originated  and  had  their  existence 
as  a  people,  and  which  has  been  increased  immeasurably  by 
the  special  genius  of  their  nation,  from  the  call  of  Abraham, 
that  it  was  to  exist  distindt  from  all  others,  and  continue  so 
for  ever.  And  the  Jews  have  been  so  persecuted  or  disliked 
by  other  nations  that  they  have  never,  as  a  people,  had  the 
opportunity  of  'amalgamating  and  becoming  lost  among 
others,'  assuming  that  they  ever  had  the  wish  to  do  it " 
(p.  163).  **  I  have  discussed  the  subjedt  pretty  fully  in  the 
work,  showing  that  the  existence  of  the  Jews  since  the  dis- 
persion is  in  exadt  harmony  with  even  natural  law,  and  that 
it  would  have  been  a  miracle  had  they  ceased  to  be  Jews, 
and  become  anything  else  than  what  they  are  to-day,  and 
that  there  is  no  analogy  between  their  history  and  that  of 
any  European  nation"  (p.  161),  and  particularly  owing  to 
them  all  being  "  children  of  Abraham  and  Sarah."  "  Para- 
doxical as  it  may  appear,  the  way  to  preserve  the  existence 
of  a  people  is  to  scatter  it,  provided  it  is  a  race  totally  dis- 
tindl  from  those  among  whom  it  may  be  cast,  and  has  inhe- 
rent peculiarities  calculated  to  keep  it  separate  from  others^ 
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and  more  especially  if  it  is  also  persecuted,  or  forbidden  or 
barely  tolerated  to  live  among  others.  Its  idea  of  nationality 
consists  in  its  existing  everywhere  in  general  and  nowhere  in 
particular"  (p.  162).  ''It  is  quite  sufficient  for  the  Christian 
to  know  that  the  Jews  exist,  and  that  they  have  fulfilled,  and 
will  yet  fulfil,  the  prophecies  that  have  been  delivered  in 
regard  to  them.  •  •  •  He  should  be  more  considerate  in  his 
estimate  of  what  a  miracle  is,  and  not  maintain  that  the 
existence  of  the  Jew  is  one,  for  nothing  having  the  decent 
appearance  of  an  argument  can  be  advanced  in  support  of 
such  a  theory  "  (p.  164). 

The  preservation  of  the  Jews,  in  common  with  that  of  the 
Gipsies,  is  a  question  of  considerable  importance,  apart  from 
it  having  been  erroneously  advanced  as  a  ''miracle"  in 
support  of  Christianity.  Neither  is  an  exception  to  the 
"  Reign  of  Law,"  but  the  strongest  point  in  relation  to  race 
or  nationality  that  could  be  advanced  in  support  of  it.  The 
Duke  says  that  his  "  Unity  of  Nature  "  is  a  continuation  of 
his  "  Reign  of  Law,"  as  applicable  to  Christian  Theology. 
For  this  reason  alone  I  think  that  the  preservation  of  the 
Jews  and  Gipsies  become  subjeAs  of  not  a  little  interest. 
In  their  discussion  they  should  be  taken  up  entirely  on  their 
merits,  so  that  "  preconceived  opinions,  prejudices,  and 
dogmatisms "  would  be  out  of  place  in  the  treatment  of 
them. 

New  York,  Febmary  26, 1884. 


V.    SCIENTIFIC    NOMENCLATURE. 
By  Frank  Fbrnsbbd. 

URELY  I  have  fallen  upon  a  dry,  dull  subjedt,  repug- 
nant to  the  outsider,  and  for  which  even  the  normal 
savant  cares  little,  leaving  the  matter  by  preference 
to  the  indiscretion  of  eminent  men.  For  all  this  it  is  high 
time  that  something  should  be  not  only  said,  but  done. 
Hence  though  I  have  neither  the  power  nor  perhaps  the 
right  to  diAate,  I  feel  bound  at  any  rate  to  propose  and 
suggest. 
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I  shall  begin  by  admitting  that  in  every  science  a  fixed — 
and  if  possible  an  international — ^nomenclature  is  necessary, 
as  well  for  the  objeAs  we  study  as  for  the  changes  they  un- 
dergo and  the  operations  we  perform  on  or  with  them.  We 
want  names  for  animals,  plants,  minerals,  chemical  com- 
pounds,  stars,  &c.,  just  as  we  need  them  for  men,  towns,  or 
countries.  Without  such  names  our  observations  and  expe- 
riments are  a  mere  waste  of  time,  since  we  can  neither 
communicate  our  results  to  others,  nor  even  preserve  them 
for  our  own  future  reference.  Hence,  therefore,  we  need  a 
precise  nomenclature.  There  must  be  no  room  for  doubt,  at 
distant  places  or  in  future  times,  as  to  what  species  or  what 
objeA  our  researches  refer.  One  of  the  chief  difficulties 
encountered  in  utilising  the  scientific  works  of  antiquity,  or 
of  the  earlier  ages  of  the  modern  world,  depends  on  this  very 
lack  of  nomenclature. 

But  here,  at  the  very  outset,  we  meet  with  a  difficulty 
which  splits  up  the  followers  of  Science  into  two  hostile 
camps.  They  will  all  agree  that  the  names  we  employ 
should  not  be  taken  from  the  living  language  of  any  civilised 
nation,  since  they  would  thus  be  tpso  facto  objeAionable  or 
useless  to  other  nations.  They  will  grant  that  our  nomen- 
clature should  be  formed  from  some  dead  or  dying  tongue, 
which  may  be  the  common  property  of  all.  Some  even 
restrict  this  principle,  by  insisting  further  that  the  Greek 
and  Latin  languages,  and  no  other,  should  supply  us  with 
the  needful  material. 

The  next  requisite  is  that  the  names  of  species — organici 
mineral,  or  chemical — should,  like  the  names  of  stars,  be 
very  short.  The  reason  for  this  is  that  long  names  need- 
lessly burden  the  memory,  and  occasion  much  waste  of  time 
in  transcribing  and  labelling.  One  of  the  greatest  educa- 
tional advantages  of  the  physical  and  natural  sciences,  as 
distinguished  from  classical  and  linguistic  studies,  is  that 
the  latter  appeal  almost  exclusively  to  the  faculty  of  verbal 
memory,  whilst  the  sciences  cultivate  mainly  the  power  of 
observation  and  of  interrogating  Nature  systematically,  and 
of  drawing  right  conclusions  from  the  phenomena  observed. 
Now  the  more  cumbrous  and  long-winded  we  make  our  no- 
menclature, the  more  we  sacrifice  this  advantage,  and  make 
Science  an  affair  of  memory. 

Here,  then,  the  question  is  raised — What  can  we  fairly 
and  justly  demand  from  the  name  (say)  of  a  plant,  or  a  fish, 
or  a  mineral,  or  a  chemical  compound  ? 

To  the  one  party,  among  which  I  must  claim  to  be  in- 
cludedy  the  name  is  merely  a  mark  for  identifying  the  thing. 
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It  serves  as  a  pigeon-hole  into  which  we  thrust  all  our 
knowledge  bearing  upon  such  thing,  or  a  file  or  clip  for 
holding  the  whole  together.  In  itself  it  need  have  no  feature 
save  brevity.  If  without  sacrificing  brevity  it  can  be  made 
significant,  so  as  to  convey  any  piece  of  information  con- 
cerning the  thing  named, — for  instance  its  locality,  its  colour, 
its  habits,  or  any  other  property, — so  much  the  better ;  but 
I,  for  one,  am  quite  prepared  to  sacrifice  all  **  significance  *' 
if  it  can  only  be  purchased  by  the  use  of  words  of  ten  or 
twelve  syllables. 

The  other  party  insist  upon  it  as  a  something  essential 
that  a  name  shall  embody  as  much  as  possible  of  our  know- 
ledge, or  our  opinions,  concerning  the  thing.  By  so  doing 
they  present  us  with  names  which  few  people  can  remember 
so  as  to  use  in  speaking,  and  which  it  is  even  very  difficult 
to  transcribe  without  stopping  in  the  middle  and  referring 
to  the  original.  Clerical  and  typographical  errors  are  thus 
greatly  encoura|;ed. 

That  **  significant ''  names  have  some  advantages  it  need 
not  be  denied ;  but,  as  it  has  been  often  complained,  these 
advantages  are  too  dearly  bought.  To  take  a  parallel  case, 
it  might  often  be  convenient  if  the  name  of  a  man  revealed 
to  us  the  place  where  he  was  born,  the  maiden  names  of  his 
mother  and  his  grandmothers,  his  political  and  his  religious 
creed,  his  balance  at  the  bank,  &c.  But  as  a  name  to  efiTedt 
all  these  purposes  would  be  exceedingly  cumbrous,  we  find 
it  simpler  to  call  the  man  John  Smith,  understanding,  rather 
than  expressing,  all  such  points  as  we  know  concerning  his 
pedigree  and  his  other  attributes.  This  is  every  way  more 
convenient,  and  a  less  strain  upon  our  memory.  Why 
should  the  case  be  different  with,  e.g.^  chemical  com- 
pounds ? 

It  must  be  had  in  remembrance  that  the  information 
conveyed  to  us  in  a  "  significant "  scientific  nomenclature 
consists  generally  not  so  much  of  fadts  as  of  opinions  and 
theories.  Time  then  rolls  on,  theories  are  laid  aside,  and  a 
new  name  becomes  necessary.  This  constant  re-baptizing 
of  objedts  is  a  serious  hindrance  to  the  spread  of  sound 
knowledge.  The  worst  case  is  when  a  name  is  taken  away 
from  one  body  and  applied  to  another.  As  an  instance  I 
may  mention  the  salt  sodium  hyposulphite,  familiar  to  pho- 
tographers. This  name  has  been  confiscated  and  handed 
over  to  the  compound  which  Schtitzenberger  and  De  Lalande 
had  named  sodium  hydrosulphite,  and  which  they  used,  e.g.^ 
in  the  reduction  of  indigo.  Meanwhile  the  original  hypo- 
sulphite is  dubbed  sodium  thiosulphate.    Suppose,  then,  we 
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find  in  a  chemical  work,  or  in  a  memoir,  8ome  mentioo  of 
^'  sodium  hyposulphite/'  we  do  not  know  which  compound 
the  author  means.  We  may  have  to  consider  the  date  of 
the  book,  and  refledl  whether,  according  to  our  former  know- 
ledge of  him,  the  writer  accepted  or  rejeAed  this  change  in 
nomenclature.  If  these  clues  are  wanting,  we  have  then  to 
judge  which  body  is  signified  by  our  knowledge  of  its  pro- 
perties. Thus,  in  faA,  the  main  advantage  of  a  precise 
scientific  technology  is  sacrificed  to  the  rage  for  ^'  significant  '* 
names. 

I  must,  however,  not  forget  that  to  one  class  of  minds 
such  revolutions  are  welcome.  Certain  authors  are  imme- 
diately engaged  in  translating  the  old  matter  into  the 
language  of  the  new  theory,  and  caH  thus  acquire  a  certain 
reputation  without  discovering  a  single  fa<5t  or  making  in 
any  way  the  slightest  addition  to  the  sum  of  human  know- 
ledge. 

In  sciences  where  nomenclature  does  not  depend  on 
theories  such  troublesome  changes  are  avoided.  The  astro- 
nomer applies  still  to  the  planets  and  the  fixed  stars  the 
same  names  that  were  used  in  the  pre-Newtonian  or  the  pre- 
Copemican  times,  new  appellations  being  needed  only  for 
heavenly  bodies  since  discovered.  This  permanence  in  ter- 
minology is  rendered  possible  by  the  fa<5l  that  these  names 
are  not  linked  to  any  theory,  and  aim  merely  at  identifying, 
not  at  defining  or  describing,  their  objects. 

In  Chemistry,  as  I  have  already  intimated,  a  long,  cum- 
brous nomenclature,  intended  to  define  rather  than  simply 
to  mark  out,  has  reached  its  greatest  height,  and  become  a 
crying  evil.  This  circumstance  is  perhaps  due  in  no  small 
part  to  the  fa(5t  that  the  modem  development  of  the  science, 
especially  of  that  portion  which  deals  with  the  compounds 
of  carbon,  has  been  chiefly  in  the  hands  of  the  Germans. 
This  nation,  not  merely  in  scientific  matters,  but  in  the 
affairs  of  common  life,  seems  to  delight  in  a  long-winded, 
sesquipedalian  nomenclature.  Their  books,  their  journals, 
their  societies,  the  titles  of  their  ofiicials,  &c.,  have  names 
disagreeably  long  for  quotation  or  reference.  Where  we  and 
our  American  kinsmen  are  content  to  identify,  they  still  seek 
to  add  all  manner  of  circumstances.  What  wonder  that 
they  have  carried  the  same  habits  of  thought  and  the  same 
principles  into  their  chemical  nomenclature  ? 

In  Mineralogy,  though  many  defedls  are  to  be  recognised, 
yet  upon  the  whole  a  healthier  spirit  prevails.  A  new  in* 
sight  into  the  composition  of  a  mineral  does  not  necessarily 
lead  to  a  change  of  name.    The  names,  too,  are^for  the 
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most  part  free  from  any  attempt  at  significance,  and  conse- 
quently can  suffer  little  from  any  change  of  theory. 

We  come  now  to  the  organic  sciences,  where  the  wonder- 
ful changes  wrought  out  by  Darwin  and  his  coadjutors  have 
so  far  not  been  thought  to  involve  a  re-naming  of  the  entire 
vegetable  and  animal  kingdoms.  The  so-called  binary  no- 
menclature, commonly  ascribed  to  Linnaeus,  is  really  due  to 
Pierre  Belon,  of  Mans,  who  laid  down  its  principles  as  early 
as  1558.  But  there  is  a  feeling  *'  in  the  air  "  that  this  system 
has  had  its  day,  as  not  lending  itself  to  the  discrimination 
of  sub-specific  forms.  We  must  indeed  admit  that,  with  all 
its  advantages,  the  Linnsean  system  is  better  adapted  to  the 
hypothesis  of  permanent  and  unalterable  species  than  to 
that  of  ever-changing  forms.  Let  us  hope,  however,  that 
when — if  ever — the  new  nomenclature  is  constituted  it  will 
not  be  built  upon  the  lines  of  the  supposed  evolutionary 
pedigree  of  each  species.  Equus  caballus  may  not  be  a 
faultless  name  for  a  horse  ;  but  suppose  in  its  stead  one  in 
which  Orchippus,  Anchitherium,  and Hipparion  are  interwoven, 
every  additional  step  in  research  involving  a  re-naming ! 

In  the  meantime  the  rage  for  significant  names  has  made 
itself  felt  as  regards  more  recently  discovered  species,  and 
with  the  necessary  results.  The  older  names  connote  no- 
thing, and  simply  denote  the  genus  or  species  to  which  they 
are  applied.  Thus  no  one,  save  perhaps  a  philologist  of  the 
calibre  of  Prof.  Max  MUller,  can  find  any  meaning  in  the 
word  Rosa.  Yet  it  makes  as  good  a  generic  name  as  does 
Trigofwgenium,  Ttnesorrhina^  or  DicranocephaluSy  and  is  much 
more  easily  pronounced  and  remembered. 

I  cannot  sympathise  with  those  who  think  every  name  of 
origin  other  than  Greek  or  Latin  should  be  necessarily  ex- 
cluded. Why,  for  instance,  was  Moa  not  permitted  to  remain 
as  the  generic  name  of  the  gigantic  extindl  bird  of  New 
Zealand  ?  It  is  shorter  and  much  more  euphonious  than 
the  Greek  word  Dinomis  which  has  been  coined  in  its  place, 
and,  belonging  to  none  of  the  "  culture-tongues,"  might  have 
been  accepted  in  all  countries.  On  the  other  hand,  Dinomis 
has  indeed  a  meaning, — "  dreadful  bird," — but,  as  is  often 
the  case,  one  which  tells  us  nothing  concerning  the  locality, 
the  habits,  or  other  properties  of  the  species. 

I  heard  with  surprise  and  regret,  a  few  evenings  ago,  an 
eminent  entomologist  complaining  that  names  taken  from 
Hindu  mythology  had  latterly  been  given  to  Indian  insefts. 
With  all  due  deference  I  cannot  enter  into  his  feelings. 
These  Hindu  names  are  well  marked,  easy  to  remember, 
and  if  applied  to  species  inhabiting  the  Oriental  Region 
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will  at  once  mark  their  locality.  On  the  other  hand,  I  can 
most  cordially  protest  against  some  recent  barbarisms. 
When  a  writer  concofts  such  names  as  "  Darwinhydrous^ 
TyndaUhydfouSy  Huxleyhydrous^  and  Spencerhydrous,**  we  may 
well  ask,  in  alarm,  what  next  ?  The  answer  is  perhaps 
supplied  by  the  American  entomologist  who  named  an  un- 
fortunate beetle  Carabus  know-nothing. 

But  besides  the  names  given  to  genera  and  species,  some 
of  a  highly  complex  and  ultra-classical  charaAer  have  lately 
been  introduced  into  various  departments  of  Biology.  Surely 
a  movement  of  this  kind  is  a  mistake  when  an  increasing 
number  of  persons  are  studying  Natural  Science  who  are 
not  classical  scholars.  No  less  surely  the  mistake  is  in- 
tensified if  such  words  are  introduced  by  an  eminent  official 
savant  who  opposes  the  predominance  of  classicalism  in 
higher  education,  and  yet  by  manufaAuring  such  words 
makes  it  almost  compulsatory.  Needlessly  to  multiply 
technical  terms  of  any  origin  is,  I  submit,  a  grave  error.  It 
.  is  sad  to  see  an  able  morphologist  using  such  terms  as 
"  caudad,"  "  cephalad,"  and  the  like,  when  tailwards,  head- 
wards,  &c.,  would  express  his  meaning  as  precisely  and  more 
intelligibly. 

It  will  not,  I  trust,  be  thought  an  aimless  digression  if  I 
call  attention  to  the  confusion  which  may  arise  from  the  use 
of  one  and  the  same  term  in  various  branches  of  Science 
with  a  different  meaning.  As  an  instance  we  may  take  the 
term  **  funftion,"  used  both  in  Physiology  and  in  Mathe- 
matics. In  the  former,  or  rather  in  Biology  generally, 
fundlion  is  the  particular  work  performed  by  some  organ  or 
tissue.  Thus  the  decomposition  of  carbonic  acid  under  the 
influence  of  light  i«  the  funftion  of  the  chlorophyll  granules 
of  plants  ;  respiration  is  the  funftion  of  the  lungs,  the  gills, 
and  the  tracheae  of  animals,  digestion  of  the  stomach,  &c. 
In  Mathematics,  on  the  contrary,  a  quantity  is  said  to  be 
a  fundlion  of  another,  or  of  several  others,  when  its  value 
depends  upon  that  or  those  of  the  latter. 

Such  terms  very  rarely  occasioned  any  ambiguity  in  former 
days,  when  the  different  sciences  stood  more  isolated  and 
more  aloof  from  each  other ;  but  now  they  supply  each  other 
not  unfrequently  both  with  fafts  and  methods,  the  confusion 
is  beginning  to  be  felt.  Thus  since  quantitative  determina- 
tions have  been  more  and  more  introduced  into  biological 
researches,  we  may  in  them  meet  with  the  term  "  fun<ftion  " 
in  its  mathematical  sense. 

A  similar  confusion  may  arise  with  the  term  **  elements." 
Thus  we  have  the  "  elements  "  of  Chemistry,  the  undecom- 
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posed  and  assumed  undecomposable  bodies ;  in  Astronomy 
**  elements  "  are  the  data  necessary  for  ascertaining  the  place 
of  a  planet  or  comet ;  in  Bledtricity  an  **  element "  is  a  unit 
of  a  galvanic  combination,  &c.  Many  more  such  instances 
might  be  sought  up  if  it  were  needful  to  furnish  a  catalogue. 

There  are  two  words,  not  stridlly  belonging  to  scientific 
nomenclature,  which  should  here  be  considered  ;  both  have 
outgrown,  or  rather  have  grown  away  from,  their  original 
meanings,  and  hence  call  for  a  re-adjustment. 

The  word  ''  museum  "  is  now,  in  England,  applied  to  two 
classes  of  establishments  which,  save  the  name,  have  very 
little  in  common.  The  one  class  is  simply  Wardour  Street 
on  a  magnified  scale.  It  is  fitted  with  objedls  of  human 
production,  and  illustrates  the  career  of  art,  *'  fine  "  or  in- 
dustrial, and  the  waverings  of  fashion. 

Museums  of  the  second  class  are  destined  for  the  reception 
of  specimens  illustrative  of  some  science,  and  which  are,  or 
might  have  been,  the  products  of  Nature.  Class  I.  receives 
old  furniture,  bric-a-brac,  clothing,  pidtures,  statues,  idols, 
weapons,  and  the  like.  Class  II.  is  for  geological,  mineral- 
ogical,  botanical,  and  zoological  specimens.  As  a  rule  it 
will  be  found  that  the  persons  who  take  an  especial  and  a 
thoughtful  interest  in  the  one  kind  of  museum  will  care  but 
little  about  the  other.  The  mere  holiday  sight-seer  alone 
will  stroll  through  both  as  he  hastens  to  his  great  attraction, 
the  refreshment-room — thatrecent  and  injudicious  appendage 
to  museums. 

It  may,  however,  be  said  that  articles  of  human  produc- 
tion illustrate,  at  any  rate,  one  Science  which  of  late  years 
is  receiving  great  and  wide  attention  throughout  the  civilised 
world.  This  is  true  :  articles  of  ''bigotry  and  virtue  "  may 
be  viewed  as  ethnological,  or  indeed  as  anthropological,  do- 
cuments. But  whilst  admitting  the  difficulty  here,  as  in  all 
our  classifications,  of  drawing  a  hard-and-fast  boundary  line, 
I  would  suggest  one  which  may  be  adopted  for  the  sake  of 
convenience.  Let  all  produdls  of  pre-historic  art  be  referred 
to  the  Museum  of  Science, — all  of  a  later  age  to  the  Museum 
of  Art  and  Industry. 

We  need,  then,  two  distin(5t  words  for  museums  of  these 
two  classes,  to  save  the  necessity  of  explanations. 

The  other  word  to  which  I  refer  is  Aquarium.  This  name 
was  first  given  to  receptacles  of  water,  large  or  small,  in 
which  the  development  and  life  of  aquatic  plants  and  ani- 
mals might  be  conveniently  studied.  So  far  all  was  well, 
the  only  question  being  whether  Aquarium  or  Aqua- vivarium 
should  be  accepted  as  the  corre<St  term.  John  Bull's  craving 
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for  brevity  in  language  (a  laudable  feature !)  for  once  carried 
the  day  against  his  love  for  classical  precision,  and  Aquarium 
became  the  accepted  term. 

But  now  came  the  misfortune.  Such  a  receptacle  was 
found  to  have  its  entertaining  as  well  as  its  instrudlive 
phase.  The  small  Aquarium,  from  an  appliance  for  the 
laboratory  became  an  ornament  for  the  drawing-room  or  the 
boudoir.  The  large  Aquarium  was  seized  on  by  speculative 
individuals  or  companies  as  an  ''  attradlion,"  and,  in  con- 
jundlion  with  other  '' attradlions/'  was  worked  up  into 
totalities  differing  very  little  from  music-halls  or  ''  palaces 
of  pleasure." 

The  typical  English  aquarium  is  no  place  for  study,  save 
that  of  human  frailty ;  its  fishes  are  chiefly  of  the  order 
familiarly  known  as  ''  loose,"  and  its  water  is  mainly,  for 
internal  consumption,  qualified  with  alcohol.  Promenade 
concerts,  dances  (I  believe),  and  the  feats  of  jugglers  are 
offered  in  place  of  facilities  for  observation  and  experiment. 
In  short  the  term  has  undergone  a  transformation  as  signal 
as  did  the  word  **  bagnio." 

Now  I  do  not  presume  to  didlate  what  should  be  the  pur* 
suits  of  my  neighbours.  But  there  is,  I  submit,  good  cause 
to  complain  if  amusements  of  such  a  nature  are  carried  on 
in  places  nominally  at  least  devoted  to  Science.  It  is  not 
well  that  one  and  the  same  name  should  be  applied  to  such 
establishments  as  that  of  Professor  Dohrn  at  Naples,  or 
that  at  Watson's  Bay  in  New  South  Wales,  on  the  one 
hand,  and  the  present  English  aquariums,  on  the  other. 
We  may,  indeed,  call  the  original  unpolluted  Aquarium  a 
**  Marine  Zoological  Station,"  or  some  such  cumbrous  name. 
But  we  want  a  brief  compa<^  word.  Can  none  of  our  neolo- 
gists  coin  a  suitable  term  7 
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VI.    ON    TECHNICAL    EDUCATION. 
By  Robert  Galloway,  M.R.LA. 

(Continued  from  page  159.) 

I  HE  system  of  Technical  Instrudtion  carried  out  by  the 
City  and  Guilds  of  London  Institute  will  now  be  re- 
viewed :  the  system  is  a  copy  of  the  Department's  one 
in  its  general  principles ;  all  the  errors  and  defeAs  of  the  one 
system  exist  consequently  in  the  other.  The  teacher  is  paid 
wholly  on  result  system ;  the  Examinations  are  merely 
written  ones.  The  same  set  of  Examiners  appear  always 
to  be  employed,  as  is  the  case  under  the  Department ;  there- 
fore what  has  been  stated  in  former  articles  in  condemnation 
of  this  mode  of  paying  teachers,  and  testing  the  quality  of 
the  instrudlion  given  as  adopted  by  the  Department,  applies 
in  an  equal  degree  to  the  Guilds'  plan. 

In  the  Guilds'  Programme  it  is  stated  that  the  "  Payments 
.  to  teachers  of  Technological  subjects,  on  the  results  of  in- 
strudlion in  Technology,  will  be  made  generally  in  accordance 
with  the  same  rules  as  those  which  regulate  the  payments 
made  by  the  Science  and  Art  Department  toScience  teachers," 
— that  is  to  say,  the  teacher  will  not  receive  payment  on 
results  for  every  class  of  students,  but  only  for  those  who 
are  in  receipt  of  weekly  wages,  and  of  their  children,  or 
persons  in  the  receipt  of  not  more  than  3^200  a  year,  also 
their  children,  and  teachers  and  pupil-teachers  of  some  ele- 
mentary schools.  We  draw  attention  to  this  limitatioft  in 
the  payments,  because  we  shall  bring  under  the  notice  of 
our  readers  presently  the  opinions  of  men  eminently  qualified 
from  their  occupations  to  form  intelligent  and  correct  views 
on  the  question,  and  it  will  be  shown  that  their  opinions  do 
not  accord  with  those  who  were  the  originators  of  this 
system. 

Local  Committees  along  with  the  Local  Secretaries  super- 
intend the  pupils,  as  under  the  Department's  plan,  during 
the  time  they  are  engaged  in  answering  the  questions  set  in 
the  Examination  papers.  The  Guilds  do  not,  however, 
appear  to  have  any  inspection  of  their  classes  to  see  how 
the  courses  of  instrudlion  are  given  by  the  teachers,  and 
yet,  as  was  shown  in  the  May  article  (vol.  v.) 9  this  duty  is  a 
most  important  one,  for  good  inspedlion  will  reveal  more  as 
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to  the  kind  of  instruftion  given  in  a  school  than  the  mere 
perusal  of  Examination  papers.  It  was  pointed  out  in  the 
last  article  that  the  Department  entrusted  this  important 
duty — viz.,  the  Inspection  of  their  Science  Schools — almost 
entirely  to  Ofi&cers  in  the  Army. 

Let  me  show  my  readers  how  authorities  like  the  present 
Vice-President  of  the  Science  and  Art  Department,  the 
Right  Hon.  A.  J.  Mundella,  M.P.,  regard  it.  In  his  Exa- 
mination before  the  Seleft  Committee  of  Scientific  Instruc- 
tion, in  1868,  he  was  asked  the  following  question  (4704) : — 
^'  Are  you  aware  that  only  about  two-thirds  of  the  sums  granted 
for  educational  purposes  are  really  disposed  of  for  those 
purposes,  the  rest  being  absorbed  in  the  StafiT  of  the  Esta- 
blishment ?"  *  Answer :  *'  It  is  not  to  be  wondered  at,  if  you 
look  at  our  Inspection :  we  have  three  or  four  classes  of 
Inspectors,  when  one  would  do  the  work."  In  answer  to 
another  question  he  indireClly  intimated  what  he  thought  of 
the  quality  of  this  Inspection  by  speaking  in  contrast  with  it 
of  the  excellent  quality  of  the  Inspection  in  German  schools. 
But  before  giving  the  questions  and  answers  it  will  be  as 
well  to  inform  my  readers  that  Mr.  Mundella,  at  the  time  he 
gave  his  evidence,  had  not  only  a  large  manufactory  devoted 
to  the  hosiery  trade,  at  Nottingham,  but  he  had  also  a  sinli- 
lar  one  at  Chemnitz,  in  Saxony,  where  he  employed  between 
700  and  800  hands  ;  he  was  therefore  well  qualified  as  a 
manufacturer  to  express  his  opinion  on  the  difference  be- 
tween the  educational  systems  in  the  two  countries. 
Question  (4706) :  "  Apart  from  the  question  how  the  Inspec- 
tion should  be  conducted,  do  you  not  think  that  Inspection 
by  a  central  authority  is  useful  ?  " — "  I  think  it  is  very  use- 
ful and  desirable."  Question  (4707) :  "  Would  that  apply, 
in  your  opinion,  to  primary  education  alone,  or  to  scientific 
instruction  also  ?  " — "  Yes.  In  Germany  even  private  schools 
must  be  inspected  by  the  Government  Inspector,  who  has  to 
see  that  no  quack  assumes  the  office  of  teacher  of  middle- 
class  schools,  and  the  result  of  this  system  of  inspection  is 
that  the  inspection  in  Germany  is  first  rate"  I  will  here 
give  one  more  question  he  was  asked,  and  his  answer,  as  the 
answer  very  strongly  confirms  some  of  the  statements  in  the 

*  It  18  difficult  to  arrive  at  the  exad  sum  expended  on  the  administration, 
inclading  the  cost  for  Examinations  and  InspedUons,  in  contrast  with  the 
teachers*  payments  (the  payments  on  results)  from  any  of  the  Department's 
documents  on  the  subjed.  But  as  far  as  I  can  make  out,  after  a  very  careful 
examination  of  the  Estimates,  the  Appropriation  Accounts,  and  other  available 
public  documents,  I  believe  I  am  corre(ft  in  stating  that  it  is  not  two-thirds  of 
the  sums  granted  for  educational  purposes  that  is  expended  at  the  present 
time  on  those  purposes,  but  that  it  is  less  even  than  50  per  cent. 

VOL.  YI.  (THIRD  SBRIBS.  f 
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last  article.  Question  (4794) :  **  What  yon  would  wish  is 
that  the  English  manufadturer  should  have  the  same  advan- 
tage as  the  foreign  manufaAurer  in  scientific  education  ?  '* 
— ''  Yes ;  and  if  he  has  those  advantages  I  am  sure  he 
would  hold  his  own.''  One  of  the  Science  teachers  under 
the  Department  who  gave  evidence  before  that  Committee 
said,  with  regard  to  the  InspeAion  as  it  was  conduAed,  that 
it  was  pradtically  useless. 

With  three  exceptions  all  the  eminent  manufadturers,  in- 
cluding Mr.  Mundella,  who  gave  evidence  before  that 
Committee,  and  also  the  Professor  of  Engineering  in  the 
•  Edinburgh  University,  Fleeming  Jenkin, — who  before  he 
was  a  professor  had  been  both  a  mechanical  and  civil  en- 
gineer in  practice,  and  had  carried  out  engineering  works  on 
the  Continent, — all  testified  that  it  was  not  from  want  of 
skill  on  the  part  of  our  artizans,  but  from  want  of  scientific 
and  artistic  knowledge  on  the  part  of  our  manufaAurers, 
their  managers,  and  foremen,  that  foreign  manufadturers  are 
equalling  and  will  eventually  surpass  our  own,  unless  these 
classes  in  England  are  supplied  with  a  scientific  and  artistic 
education  equal  to  that  obtained  by  like  classes  on  the  Con- 
tinent. The  Committee  stated  in  their  Report — "  Ihere  is 
a  preponderance  of  evidence  to  show  that  so  far  as  the 
workmen,  as  distinguished  from  the  managers,  are  concerned, 
scientific  knowledge  can  be  considered  an  essential  element 
only  in  certain  trades,  or,  generally,  as  enlarging  the  area 
from  which  the  foremen  and  managers  may  be  drawn." 
Nearly  every  one  of  the  witnesses  attributed  the  extraordi- 
narily rapid  progress  of  Continental  nations  in  manufadtures, 
not  to  their  model  workshops, — for  they  considered  these 
workshops  but  an  indifiTerent  substitute  for  our  own  great 
factories, — but  mainly  to  the  scientific  training  of  the  pro- 
prietors and  managers  in  France,  Switzerland,  Belgium,  and 
Germany.* 

All  the  witnesses  concurred  in  desiring  similar  advantages 
of  education  for  this  country,  and  were  satisfied  that  nothing 
more  was  required^  and  nothing  less  would  suffice^  in  order 
that  we  may  retain  the  position  which  we  now  hold  in  the 

*  Mr.  Bernard  SamuelBon,  M.P.,  Chairman  of  the  Royal  Commission  on 
Technical  Education,  stated  a  short  time  ago—"  One  of  the  great  fallacies 
which  prevailed  was  that  foreign  worknun  were  better  educated  than  our  own. 
In  France  and  Belgium  the  education  of  the  workman  was  spread  over  a  larger 
area  than  it  was  with  us,  but  the  remark  did  not  hold  good  with  reaped  to 
other  countries,  even  with  regard  to  Art ;  and  to  suppose  that  the  average 
workman  on  the  Continent  was  receiving  a  superior  technical  education  to  that 
of  the  workman  of  this  country  was  a  mistake  altogether,  and  ought  not  to  be 
allowed  to  go  nncontradlAed* 
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van  of  all  industrial  nations.  All  were  of  opinion  that  it  is 
of  incalculable  importance  economically  that  our  manufac- 
turers and  managers  should  be  thoroughly  instniAed  in  the 
principles  of  Ihcir  arts. 

They  were  convinced  that  a  knowledge  of  the  principles 
of  Science  on  the  part  of  those  who  occupy  the  higher  in- 
dustrial ranks,  and  the  possession  of  elementary  instruAion 
by  those  who  hold  subordinate  positions,  would  tend  to  pro- 
mote industrial  progress  by  stimulating  improvement,  pre- 
venting costly  and  unphilosophic  attempts  at  impossible 
inventions,  diminishing  waste,  and  obviating  in  a  great 
measure  ignorant  opposition  to  salutary  changes. 

On  the  payment  part  of  the  question  the  Committee  ob- 
served— *'  The  remuneration  of  the  teachers,  arising  from 
pupils'  fees  and  payment  on  results  by  the  Department  of 
Science  and  Art,  is,  with  few  exceptions,  so  scanty  that 
Science  teaching  is  scarcely  ever  followed  as  a  profession, 
but  only  as  an  addition  to  some  more  profitable  employment. 
Hence  classes  are  frequently  suspended  whenever  the  more 
important  occupations  of  the  teacher  demand  increased  at- 
tention, or  cause  him  to  remove  to  other  localities.  As  the 
demand  for  instrudtion  increases  the  incomes  of  the  teacher 
will  doubtless  increase  likewise,  but  the  want  of  competent 
men  will  still  remain." 

It  is  not  from  want  of  competent  men,  nor  has  it  ever 
been  so,  that  we  have  not  had  good  scientific  instrudtion 
given  in  the  Science  classes  under  the  Department  of  Science 
and  Art ;  it  is,  and  has  been,  due  to  other  causes.  We  will 
briefly  enumerate  a  few:  uncertainty  as  to  what  will  be 
awarded  for  the  labour  and  time  given  ;  uncertainty  in  the 
date  of  payment,  when  an  award  has  been  made ;  uncer- 
tainty in  the  duration  of  the  employment,  for  under  the 
system  the  teachers  are  entirely  in  the  hands  of  the  perma- 
nent officials  at  South  Kensington  :  there  is  no  appeal  from 
their  decision,  however  unjust,  and  those  decisions  may  be 
made  by  some  subordinate  clerk  in  the  Department.  The 
result  system,  in  fadt,  makes  the  teachers  the  servants  of 
the  permanent  officers  of  the  Department,  and  not  the  ser- 
vants of  the  State.  In  the  Department's  Annual  Reports  it 
is  always  prominently  put  forward  that  Science  schools  con- 
tinue to  multiply,  and  that  there  is  a  continued  increase  in 
the  number  of  pupils ;  therefore  in  this  sense  Science  in- 
struAion  has  increased  since  the  Committee  reported,  but, 
instead  of  the  incomes  of  the  teachers  increasing,  as  the 
Committee  expeAed,  their  average  payment  has  decreased 
since  that  time  by  more  than  38  per  cent.    Again,  it  is     . 
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within  the  power  of  the  permanent  officials,  according  to 
their  Minutes, — Minutes  which,  according  to  Mr.  Mundella, 
are  rather  puzzlingy — to  award  no  pay  whatever  to  the 
teacher  after  he  has  given  his  course  of  instruftion ;  but  if 
he  is  awarded  pay  it  may,  as  we  have  seen,  be  so  scanty  that 
it  may  not  amount  to  2\d.  per  hour  during  the  time  he  is 
occupied.  The  cost  of  the  administration  of  the  Science 
and  Art  Department — the  Staff  establishment—has  in  the 
meantime  gone  on  increasing  at  a  rapid  rate,  including  the 
secure  and  permanent  salaries  of  the  officials;  and  new 
posts,  to  which  handsome  salaries  are  attached,  continue  to 
multiply.  Is  there  not  a  cause,  then,  why  competent  teachers 
should  not  place  themselves  in  such  a  humiliating  and  pre- 
carious position  ?  Private  employers  could  not  obtain  com- 
petent persons  on  any  such  terms ;  neither  as  a  rule  can  the 
State  obtain  them. 

But  competent  teachers  are  not  able  to  teach  efficiently 
under  the  system,  for  if  they  did  they  would  earn  little  or 
no  pay  :  "  Science  Teacher,"  in  his  letter  which  appeared  in 
the  last  number  of  this  Journal,  states  that  fadt,  and  Science 
teachers  I  have  met  with  have  stated  the  same  thing  to  me. 
One  of  the  Department's  own  Inspedtors,  in  speaking  to  me 
some  time  ago  on  the  subjedt,  informed  me  that  the  most 
successful  of  the  Irish  Science  schools  he  inspected — the 
most  successful  in  the  way  of  obtaining  medals,  prizes,  &c. 
— the  pupils  were  prepared  by  repeating  answers  every 
school-day  to  a  certain  number  of  the  questions  the  Pro- 
fessional Examiners  had  given  in  previous  examinations :  in 
the  course  of  the  conversation  he  observed  that  it  would  be 
much  better,  instead  of  expending  public  money  on  the 
teaching  of  subjedts  which  never  could  be  of  any  use  to  the 
learner,  owing  to  the  way  the  subjects  were  taught,  if  the 
money  was  expended  in  teaching  the  young  people  some 
handicraft  which  would  be  not  only  of  benefit  to  themselves 
but  also  to  the  country. 

I  have  noticed  these  evils  as  they  form  part  of  the  system ; 
they  must  therefore,  in  a  greater  or  less  degree,  pervade  the 
system  when  carried  out  by  the  City  Guilds. 

The  limitation  of  Science  instruAion,  on  the  part  of  the 
Department  and  the  Guilds,  to  the  artizan  class  chiefly,  is 
limiting  it  to  the  class  which  can  least  benefit  by  such  in- 
struction. Mr.  Mundella,  on  being  asked  questions  by  the 
late  Lord  Frederick  Cavendish,  showed  by  his  answers  that 
he  had  no  doubt  as  to  the  class  to  be  taught  if  the  nation 
was  to  derive  any  benefit  from  the  instru6tion  given. 
4664 ;  ''  Do  you  think  it  is  necessary,  in  order  to  enable  us 
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to  maintain  competition  with  other  countries,  that  all  per- 
sons employed  in  our  manufadtures  should  have  some  scien- 
tific education,  or  that  such  scientific  education  is  chiefly 
necessary  for  manufadturers,  managers,  and  foremen  ?*' — "I 
think  it  is  necessary  simply  for  manufadturers,  managers,  and 
foremen."  4665  :  "  You  do  not  think  it  is  necessary  that 
ordinary  mill-hands  and  mechanics  should  receive  such  in- 
strudlion  ?" — "  It  is  not  necessary,  certainly,"  The  following 
question  and  answer  shows  what  he  thought  of  the  quality 
of  the  instrudtion  given  under  the  Department  of  Science 
and  Arts  system,  and  the  same  will  of  course  apply  to  the 
City  and  Guilds  plan.  4635  :  ''  In  Nottingham  have  you 
many  classes  in  connedlion  with  the  Science  and  Art  De- 
partment ?  *' — "  Only  two  or  three  very  small  classes  ;  you 
may  call  them  Elementary  Science  classes  :  they  are  doing 
good  work  /  dare  say,  but  there  is  no  comparisofi  between  them 
and  the  Science  instruction  given  abroad.  The  scientific  in- 
strudtion given  abroad  is  really  solid  instrudtion,  but  what 
we  give  at  our  mechanics'  institutes,  in  a  chemical  class 
attended  by  about  thirty  persons,  which  is  the  only  class  in 
Science,  is  not  instrudtion  of  the  same  order. 

The  witnesses  recommended  the  continuance  of  evening 
Science  classes ;  but  the  continuance  of  these  classes  was 
recommended  far  more  for  the  sake  of  those  who  were  or 
would  be  masters,  managers,  or  foremen,  than  for  the  artizan 
class.  They  were  very  strongly  of  opinion  that  artizans, 
with  the  exception  of  a  very  small  minority,  would  be  un- 
able, owing  to  the  exhaustive  toil  they  had  to  undergo  during 
the  day  in  the  workshop  or  fadtory,  to  attend,  at  least  with  any 
benefit,  to  instrudliongiven,especially  if  the  subjedts  to  be  stu- 
died were  of  such  an  ever-progressive  nature  as  those  of  the 
indudlive  sciences ;  they  considered  it  was  somewhat  different 
if  the  subjedts  were  of  a  comparatively  non-progressive 
charadter,  like  mechanical  drawing  :  drawing  they  considered 
might  be  studied  with  advantage  by  artizans. 

The  framers  of  this  educational  system  for  artizans — for 
when  it  was  first  started  by  the  Department  it  was  limited 
exclusively  to  that  class,  if  we  are  to  take  the  Department's 
puzzling  Minutes  as  our  guide — altogether  overlooked  that 
the  energy  each  person  possesses  is  limited  in  quantity,  and 
therefore,  as  the  artizan's  energy  is  all  or  nearly  all  used  up 
in  the  manual  labour  he  performs  during  the  day,  he  has 
consequently  little  or  none  left  to  draw  upon  for  serious  and 
exhaustive  mental  study  in  the  evening :  he  likewise  labours 
under  another  difficulty, — the  education  he  received  in  his 
school-boy  days  was  limited  in  quantity,  and  not  un(requently 
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very  indi£Ferent  in  quality.  The  mere  learning  scientific  fa£ts, 
such  as  that  phosphorus  will  bum  in  oxygen,  will  be  of  no 
praflical  advantage  to  artizans  or  any  other  class  :  chemical 
science,  for  example,  to  be  of  any  praftical  benefit  to  the 
taught  and  the  community,  must  be  carried  far  beyond  such 
mere  rudimentary  teaching ;  and  as  the  science  is  continually 
progressing,  and  at  a  rapid  rate,  the  taught  must  ever  con- 
tinue the  study — both  in  the  laboratory  and  by  study  of  the 
advanced  chemical  works — both  on  pure  and  applied  science ; 
it  is  too  frequently  left  out  of  sight  that  the  indu(5tive  sciences 
are  ever  progressing. 

Prof.  Fleeming  Jenkin,  in  the  invaltMble  evidence  he  gave 
before  the  Select  Committee,  said — **  I  do  not  see  how  a 
praftical  knowledge  of  Chemistry  is  to  be  of  use  to  work- 
men who  are  employed  to  carry  out  manufadluring  processes. 
It  is  impossible  that  they  can  have  such  a  knowledge  of  the 
theory  of  Chemistry  as  would  enable  them  to  alter  or  modify 
the  processes  in  any  way ;  and  I  should  think  a  little  know- 
ledge would  be  almost  objectionable,  if  they  were  allowed  to 
use  it  for  such  a  purpose.*'  Prof.  Jenkin  was  speaking  of 
the  average  workman,  and  I  quite  agree  with  him.  A  most 
valuable  and  instrudtive  educational  experiment,  which  was 
noticed  in  the  April  No.  (vol.  v.),  has  been  tried  at  the 
Cornell  University  in  America.  It  is  this, — ^whether  a  stu- 
dent can  work  part  of  the  day  at  manual  labour,  and  part  of 
the  day  at  mental  study,  with  success  in  the  latter  labour : 
the  experiment  has  proved  it  to  be  impossible  with  the  ave- 
rage student,  for  he  has  not  sufficient  energy  for  both  mental - 
and  manual  toil. 

The  quality  of  the  instruftion  given  both  in  the  Depart- 
ment's schools  and  the  Guilds'  schools  requires  to  be  very 
greatly  improved;  instead  of  quantity  being  the  primary 
objeA,  as  is  the  case  at  present,  let  qtmlity  be  the  first  desi- 
deratum aimed  at  in  the  future  :  to  gain  this  improvement 
it  would  be  desirable  to  restrict  the  evening  Science  classes 
to  towns  in  the  first  instance,  and  afterwards  extend  them 
to  villages  when  required.  Let  the  capitation  fees,  along 
with  the  students'  fees,  be  sufficient  to  afiford  a  competent 
teacher  a  respectable  salary ;  let  the  maxim  attributed  to 
Confucius  be  adopted  in  the  future  with  respedt  to  the 
teachers — ^'  If  you  suspeA  a  man  do  not  employ  him,  and 
if  you  employ  him  do  not  suspedt  him."  In  connexion  with 
this  part  of  the  subject  I  will  quote  one  other  remark  made 
by  the  Commissioners :  '*  There  can  be  no  doubt,"  they 
state,  ''  that  from  the  evidence  of  Mr.  Mundella,  of  Prof. 
Fleeming  Jenkini  Mr.  Kitsoui  and  others,  and  from  numerous 
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reports  of  oannpetent  observers,  that  the  facilities  for  ac- 
quiring a  knowledge  of  theoretical  and  applied  science  are 
incomparably  greater  on  the  Continent  than  in  this  coantrjr, 
and  that  such  knowledge  is  based  on  an  advanced  state  of 
secondary  education." 

The  Grammar  schools  in  the  country  parts  of  England, 
especially  those  that  have  no  scholarships  or  prices  to  give 
away  at  the  Universities*  should  be  converted  into  schools 
where  a  modernised  system  of  education  was  given,  some* 
what  similar  in  character  to  the  course  given  in  the  Real 
schools  in  Germany ;  and  let  some  of  the  most  talented  boys 
in  the  National  schools  in  the  neighbourhood  be  promoted 
from  time  to  time  into  these  higher  Middle-class  schools,  on 
a  plan  somewhat  similar  to  that  adopted  in  Germany.  In 
this  way  the  disadvantages  the  boys  in  sparsely  inhabited 
districts  might  labour  under,  as  regards  educational  training, 
compared  with  the  boys  living  in  towns,  would  be  consider- 
ably overcome. 

But  we  must  return  to  the  more  immediate  subjedt  of  the 
article,  viz.,  the  City  Guilds'  scheme  as  regards  evening 
classes,  or  perhaps  it  would  be  better  to  enlarge  it  by  saying 
their  elementary  classes. 

The  City  and  Guilds  confine  themselves  to  Technical 
Education :  it  is  unfortunate  that  this  term  ''  Technical 
Education  "  has  more  meanings  than  one  attached  to  it : 
some  people  confine  the  meaning  to  the  teaching  of  trades 
and  handicrafts  ,*  others  limit  it  to  the  teaching  of  Science 
and  Art  in  their  applications  to  difierent  industries.  It  is 
mainly  in  the  latter  sense  that  it  is  employed  by  the  City 
Guilds,  although  they  appear  in  some  cases  perilously  near 
entering  upon  the  teaching  of  trades. 

As  regards  the  teaching  of  trades  in  schools,  there  are 
few  trades  that  admit  of  even  a  semblance  of  being  taught ; 
the  manufaAure  of  sulphuric  acid,  soda  ash,  bleaching 
powder,  the  melting  of  ores, — in  fadl  all  our  most  important 
industries, — could  not  be  taught  in  scholastic  fadtories  or 
workshops. 

Moreover,  the  teaching  or  the  attempt  at  teaching  trades 
to  the  artizan  class — for  they  would  be  the  only  class  that 
would  undergo  the  necessary  manual  labour  attending  such 
instruction — would  very  strongly  tend  to  perpetuate  one  of 
the  very  serious  evils  we  are  suffering  from  as  an  industrial 
nation  at  the  present  time.  For  if  the  owners,  or  those 
who  would  in  the  future  be  the  owners,  of  manufacturing 
establishments  were  led  to  believe  that  they  could  be  sup- 
plied with  trained  workmen,  however  mechanically  they 
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were  trained,  from  institutions  like  the  City  Guilds,  it  would 
conduce  very  strongly  to  make  them  indifferent  in  learning 
the  principles  of  their  art ;  they  would  content  themselves, 
as  at  present,  with  being  mere  employers  of  labour,  leaving  to 
others  the  acquiring  of  a  knowledge  of  the  principles  on 
which  their  industries  were  based*  And  yet  it  is  most  desir- 
able, for  the  owner's  and  nation's  success,  that  he  should 
have  a  sound  knowledge  of  the  principles  on  which  his 
industry  is  based,  for  it  would  render  him  more  earnest  in 
his  business,  and  it  would  much  contribute  to  make  him  give 
personal  attention  to  every  detail ;  and  according  to  Mr. 
Chance,  the  large  glass  and  chemical  manufacturer  at  Bir- 
mingham, '^  success  in  any  manufadturing  pursuit  depends 
mainly  upon  the  most  minute  attention  to  the  smallest  point 
which  may  be  concerned  in  the  perfedtion  of  the  article  to 
be  produced,  and  that  is  why  I  think  thoroughness  of  edu- 
cation is  so  important :  a  man  who  has  had  a  thorough 
education  will  appreciate  perfeAion  much  more  than  the 
man  who  has  been  superficially  educated."  A  sound  know- 
ledge of  the  principles  of  his  business  also  causes  the  manu- 
fadturer  to  take  a  greater  pride  in  his  employment,  and  it 
makes  him  keep  himself  better  informed  as  to  what  is  being 
done  in  other  countries. 

Mr.  H.  Ripley,  the  then  Chairman  of  the  Bradford  Cham- 
ber of  Commerce,  insisted  strongly  before  the  1868  Com« 
mittee  on  a  good  scientific  education  for  owners  and 
managers,  on  account  of  advantages  like  those  named  that 
spring  from  it.  I  will  give  one  question  and  his  answer. 
Question  (4267) :  "  Comparing  them  (French  and  German 
manufadturers)  with  English  gentlemen  of  the  same  order, 
do  you  think  they  are  on  the  whole  more  intelligent,  parti- 
cularly on  scientific  subjedts,  than  a  similar  class  in  this 
country  ?  " — "  I  expressed  an  opinion  on  that  subjedl  years 
ago,  and  I  expressed  it  again  very  strongly  last  year  at 
Bradford,  in  the  spring.  I  have  come  in  contadl  with  manu- 
fadturing  gentlemen  abroad  whose  friendship  I  could  claim, 
and,  from  my  point  of  view,  these  men  are  superior  in  scien- 
tific knowledge  to  gentlemen  of  a  similar  class  in  England ; 
they  are  undoubtedly  superior  in  scientific  knowledge  to  any 
men  occupying  similar  positions  in  England ;  they  have  ap- 
peared to  me  to  be  more  in  earnest  than  our  manufadturers 
are  on  this  subjedl,  and  I  am  ready  to  use  the  word 
**  alarmed  " :  the  only  thing  that  has  alarmed  me  is  the 
earnestness  with  which  these  foreign  manufadlurers  are 
condudting  their  business,  and  the  attention  they  give  to 
every  point  of   detail :    comparing  them    with    our  own 
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manufadturersy  I  see  a  great  want  of  earnestness  here  in 

many  cases. 

The  number  of  students  who  were  examined  in  Techno- 
logical subjects  by  the  City  Guilds  amounted  to  1972  in 
May,  1882,  and  to  2397  in  May,  1883 ;  the  cost  of  the 
examination  of  the  students  in  May,  1882,  is  set  down  at 
^2378,  or  £1  45,  per  head.  In  the  Programme  for  1881-82, 
the  last  I  have  got,  the  subjects  to  be  examined  upon 
amounted  to  32  ;  they  include  not  only  all  kinds  of  manu- 
fadturing  processes,  but  such  subjects  as  bread-making, 
plumbers'  work,  silversmiths*  work,  watch-  and  clock- 
making,  &c. 

The  Guilds  place  a  very  curious  limitation  on  paying  on 
results :  to  make  this  clear  to  my  readers  I  will  quote  from 
their  Programme  : — "  The  students,  on  the  result  of  whose 
examination  the  grants  will  be  made,  must  be  persons 
aftually  engaged  in  the  industry  to  which  the  examination 
refers,  or  in  some  closely  allied  industry.  They  will  be 
required  to  obtain  their  employers*  signature  to  a  form  testi- 
fying to  this  fa(Sl.**  The  Guilds  do  not  therefore,  for  example, 
give  a  complete  technological  chemical  course,  but  they 
teach,  or  attempt  to  teach,  the  chemical  principles  involved 
in  alkali  manufacture  to  those  who  are  engaged  in  alkali 
works,  the  principles  involved  in  gas-making  to  those  who 
are  engaged  in  gas  works,  &c. 

Do  the  City  Guilds  intend  to  have  this  limitation  in  their 
higher  scientific  schools  or  colleges  ?  if  not,  on  what  prin- 
ciple do  they  carry  out  this  limitation  in  their  Elementary 
schools  ?  The  limitation  would  almost  seem  to  imply  that 
they  think  there  is  a  different  chemistry  for  each  particular 
manufacture.  I,  and  others  who  like  myself  have  carried 
out  onginal  investigations  in  chemical  factories,  and  have 
also  had  actual  superintendence  of  chemical  factories,  and 
large  and  varied  experience  in  teaching  the  science  in  the 
laboratory  and  leCture-room,  do  not  think  students  gain  very 
much  real  knowledge  by  attending  even  complete  technoro- 
gical  courses  in  Chemistry.  For  if  the  student  has  received 
a  very  sound  and  thorough  course  of  instruction  in  the 
laboratory — and  still  more,  if  he  has  received  a  training  in 
conducting  chemical  investigations — he  has  the  same  means 
of  access,  with  equal  knowledge^  to  the  sources  of  information 
of  Chemical  Technology,  as  his  teacher,  especially  if  the 
teacher  has  had  no  practical  experience  in  any  chemical 
factory,  and  whose  chemical  technology  teaching  is  therefore 
limited  to  what  he  has  gained  from  books  and  from  visiting 
chemical  factories.    But  when  the  technological  teaching  is 

lie 


aa6  On  Technical  Education.  [April, 

limited  to  the  industry  in  which  the  student  is  engaged,  as 
it  is  under  the  City  Guilds  system,  it  may  be  classed  almost 
corredlly  as  "  rule-of-thurab  teaching." 

Prof.  Bayer,  the  first  discoverer  of  the  mode  for  producing 
artificial  indigo,  when  asked  by  our  Technical  Commissioners 
how  long  he  would  recommend  that  a  technological  student 
should  be  engaged  in  studying  and  working  at  theoretical 
chemistry  during  his  studentship,  replied,  *'  I  would  make  it 
firstly  chemistry,  secondly  chemistry,  and  thirdly  chemistrj'." 
In  other  words,  if  the  science  has  been  thoroughly  grasped, 
the  applications  will  take  care  of  themselves,  for  the  student 
who  has  been  so  trained  and  instrudted  in  the  science  is  ren- 
dered competent,  as  far  as  instrudlion  will, — ^for  instruction 
cannot  endow  a  man  with  ability  to  apply  his  knowledge, 
who  has  no  natural  talent  for  applying  it, — ^to  apply  his 
knowledge  not  to  one  but  to  any  chemical  industry. 

But  the  limitation  is  not  the  only  blot  in  the  City  Guilds 
elementary  course ;  another  and  very  serious  defetfl  is  the 
very  small  modicum  of  science  they  require  on  the  part  of 
the. student  they  undertake  to  instruct  in  Technology.  I 
will  here  reproduce  what  I  have  stated  on  this  part  of  the 
subjedt  in  my  work  on  Education,  **  Scientific  and  Tech- 
nical." I  believe  the  Technical  Examinations  that  are 
being  carried  out  by  the  City  Guilds  of  London  Institute  are 
not  likely  to  prove  of  much,  if  of  any,  advantage  to  the 
country.  I  allude  to  the  examinations  in  such  subjedts  as 
brewing,  calico-printing,  the  smelting  of  ores,  &c.  Their 
inutility  will  arise  not  on  account  of  any  deficiency  in  the 
divisions  of  the  subjects  examined  upon,  nor  from  the 
questions  given,  but  from  the  slender  stock  of  knowledge 
that  is  required  for  passing  them  :  thus  for  the  full  techno- 
logical certificate  for  brewing,  it  is  required  of  the  candidate 
that  he  has  previously  passed — at  least  in  the  elementary 
stage — one  of  the  following  subjefts  at  the  Department  of 
Science  and  Arts  examinations  : — 

Machine  Construdtion  and  Drawing. 
Building  Construdlion. 
Theoretical  Mechanics. 
Applied  Mechanics. 
Inorganic  Chemistry. 
Organic  Chemistry. 

Of  these  six  subjedts  only  the  last  two  would  be  of  use  in 
passing  the  examination  on  Brewing,  as  given  in  their  Pro- 
gramme of  1880 ;  and  the  majority  of  the  students  who  pass 
the  Department  of  Science  and  Art  examinations — ^at  leut 
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in  the  elementary  stage — have  no  pradtical  knowledge  of 
the  sciences  they  pass  in ;  tbey  have  acquired  their  know- 
ledge generally,  not  by  studying  the  science  practically,  but 
from  books  or  lectures ;  it  is  consequently  not  a  knowledge 
of  things^  but  only  of  names  of  things.  It  appears  to  me  that 
in  both  sets  of  examinations,  viz.,  those  in  Pure  Science  and 
those  in  Applied  Science,  to  use  the  words  of  Prof.  William- 
son, **  It  is  just  wasting  the  time  of  students,  instead  of 
doing  that  which  really  might  be  of  permanent  use  to  them ; 
and  they  are  sent  out  as  conceited  fellows,  who  are  simply  a 
nuisance  to  the  fadtory,  if  they  do  work  in  it,  instead  of  mo- 
destly beginning  to  learn  the  pradlice  at  the  bottom." 

Sir  William  Thomson  stated  before  the  Committee  of 
Scientific  Instruction — **  I  have  a  general  feeling  that  a 
Chair  of  Technical  Chemistry  has  nothing  to  teach  that  is 
not  better  learnt  in  a  manufactory.  There  is  only  one 
Chemistry,  and  that  is  true  Chemistry  ;  and  it  is  much  more 
desirable,  therefore,  for  those  who  are  going  into  a  chemical 
manufactory  to  know  true  Chemistry  than  that  which  would 
be  of  the  most  trivial  rahie  to  them, — namely,  to  have 
attended  courses .  of  leCtures  upon  the  processes  of  calico- 
printing  and  bleaching,  and  the  manufacture  of  colours, 
elaborately  described,  with  illustrations,  which  the  students 
are  better  able  to  see  in  the  workshop." 

(To  be  continued.) 


Note  to  Article  on  Vaccination  in  our  last. 

*  These  high  percentage  figures  have  been  taken  as  proof  that  the  epidemic 
of  zSyx-a  was  of  exceptional  severity;  but  they  are  simply  a  statistical  delu- 
sion, or,  rather,  the  statistical  proof  of  the  existence  of  a  delusion,  seeing  that 
no  more  die  in  the  total  than  before.  To  illustrate : — In  1871-2,  the  proportion 
of  vaccinated  to  unvaccmated  patients  is  Kiven  as  75  per  cent,  with  a  total 
fatality  of  19  (x8'66)  per  cent.  The  relative  fatality  of  unvaccinated  to 
vaccinated  is  represented  as  four  to  one,  giving  percentages  44*8  and  xo'J5. 
Now,  if  the  proportion  of  vaccinated  to  unvaccinated  patients  became  90  per 
cent  while  the  total  fatality,  and  the  relative  fatality  of  the  two  classes, 
remained  the  same,  the  percentage  fatality  of  the  two  classes  would  appear  as 
60  and  15  respedively,  although  all  the  adual  conditions  affeding  mortality 
continued  unaltered.  If  the  proportion  of  vaccinated  patients,  under  the  same 
conditions,  were  raised  to  95  per  cent,  the  percentage  fifi;ures  of  the  two 
classes  would  then  be  68  and  17.  Contrariwise,  if  the  vaccmated  declined  to 
10  per  cent  of  cases,  the  corresponding  fatalities  would  appear  as  only 
30  And  5. 

G.  S.  GiBBS,  F.S.S. 
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Coff$^  and  Tea.  A  Le<5ture  given  at  the  Parkea  Museum  on 
December  6th,  1883.  By  G,  V.  Poore,  M.D.  London: 
H.  K.  Lewis. 

In  these  reforming  days  coiFee  and  tea  are  pronounced  no  less 
pernicious  than  wines  and  malt  liquors.  Even  a  draught  of 
spring-water  is  forbidden  us,  and  we  are  told  by  meddling  inno- 
vators that  hot  water,  heated  just  so  strongly  as  not  to  prove  an 
emetic,  is  to  be  the  **  drink  of  the  future  " — poor  future  !  Dr. 
Poore,  however,  has  the  courage  not  to  regard  this  clamour. 
He  speaks  out  boldly  in  praise  of  tea  and  coffee,  and  does  not 
even  pass  a  sweeping  condemnation  on  alcoholic  beverages.  He 
tells  his  hearers  that  a  properly  controlled  appetite  or  instindl  is 
as  safe  a  guide  in  the  matters  of  diet  as  a  physiologist  or  a 
moralist.  Safer  by  far,  we  should  add,  than  the  latter  !  We 
riead  here  further : — "  The  argument  is  often  put  forward  that  as 
the  lower  animals  do  without  tea,  coffee,  &c.,  so  ought  we  ;  but 
to  this  I  would  humbly  oppose  the  fadl  that  we  are  not  lower 
animals,  that  we  have  minds  as  well  as  bodies^  and  that  since 
these  substances  have  the  property  of  enabling  us  to  bear  our 
worries  and  fatigues  let  us  accept  them,  make  rational  use  of 
them,  and  be  thankful." 

We  should  be  the  last  to  maintain  that  a  regimen  fitted  for  one 
species  is  all  sufficient  for  another.  We  fully  recognise  the  fa(5l 
that  man— modern  man,  and  perhaps  most  of  all  English  and 
American  man — has,  by  a  curiosa  infelicitas,  placed  himself  in 
abnormal  conditions,  so  that  what  is  natural  is  no  longer  the 
question.  Perhaps  when  the  "  equal  rights  "  of  the  lower  ani- 
mals have  been  acknowledged, — when  "national  conscience," 
i.e.,  the  exigencies  of  party,  has  led  to  their  enfranchisement, — 
and  when  they  have  been  handed  over  to  the  tender  mercies  of 
the  Committee  of  Council  on  Education  or  the  Science  and  Art 
Department,  they  too  will  find  the  necessity  of  tea,  coffee,  or 
even  hashish.  Meantime  we  submit  that,  like  ourselves,  they 
have  "  minds  as  well  as  bodies." 

Dr.  Poore  describes  the  peculiar  physiological  effedls  of  tea 
and  coffee,  and  shows  how  completely  they  differ  from  those  of 
alcohol.  He  discusses  the  relative  dietetic  value  of  a  cup  of  tea 
as  compared  with  a  cup  of  coffee,  pronouncing  the  latter  to  have 
double  the  value  of  the  former.     But  this  conclusion  is  based 
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upon  German  researches,  and  everyone  knows  that  the  infusion 
known  in  Germany  as  *'  Thee-wasser  "  is  exceedingly  feeble. 

We  find  here  due  mention  of  tannic  acid  as  one  of  the  dangers 
of  tea,  especially  for  the  poorer  class  of  consumers.  Anxious  to 
extradt  anything  of  value  from  a  modicum  of  tea,  they  allow  it 
to  "  simmer  on  the  hob  for  an  indefinite  period,  with  the  result 
that  a  highly  astringent  and  unwholesome  beverage  is  obtained. 
There  can  be  no  doubt  that  the  habit  of  drinking  excessive 
quantities  of  strong  astringent  tea  is  a  not  uncommon  cause  of 
that  atonic  dyspepsia  which  seems  to  be  the  rule  rather  than  the 
exception  among  poor  women  of  the  class  of  sempstresses."  It 
is  evident  that  the  use  of  a  solution  of  tannin  along  with  albu- 
minous or  gelatinous  matters  is  a  royal  road  to  indigestion. 
The  *'  tea-dinner,"  or  **  high  tea,"  is  a  grievous  mistake. 

Coffee,  however,  is  the  author's  main  subjedt,  being  of  the 
two  articles  the  less  understood  in  this  country.  He  points  out 
that  it  should  never  come  in  contadt  with  metal  at  all.  It  should 
be  bought  not  merely  unground,  but  raw,  kept  for  use  in  a  stop- 
pered glass  bottle,  roasted  in  an  earthenware  pipkin,  pounded  in 
a  mortar  with  wooden  pestles,  and  prepared  in  a  stoneware  pot. 
With  the  exception  of  the  pounding  in  place  of  grinding — a  pro- 
cess peculiar  to  Turkey — ^these  are  the  rules  followed  on  the 
Continent.  Brillat-Saverin  is  here  quoted  as  having  made  a 
careful  experiment  to  test  the  comparative  virtues  of  grinding 
and  pounding.  He  carefully  roasted  a  pound  of  good  Mocha, 
and  divided  it  into  two  halves,  grinding  the  one  and  pounding 
the  other.  A  jury  of  gourmets  decided  that  the  deco<5tion  made 
from  the  pounded  portion  was  superior  in  flavour  and  aroma. 

We  thoroughly  agree  with  Dr.  Poore  in  his  repudiation  of 
chicory.  It  was  an  evil  hour  when,  at  the  instance  of  one  of 
whom  it  has  been  said  that  he  was,  *'  as  touching  the  righteous- 
ness that  is  in  red  tape,  blameless,"  the  sale  of  coffee  mixed  with 
chicory  was  officially  san<5lioned.  But  into  this  subje<5l  we  can- 
not enter.  It  may  be  well  to  glance  at  the  scandalous  falsehood 
of  "  Coffee  as  in  France,  a  luxury  unknown  in  England."  In 
France  people  buy  their  coffee  unground,  very  generally  un- 
roasted,  and  roast  and  grind  every  morning  for  the  day's  con- 
sumption. Those  who  use  chicory  add  it  themselves  in  known 
proportions,  and  are  not  simple  enough  to  buy  chicory  worth 
(say)  ^id.  per  lb.  at  the  price  of  coffee. 

This  le<5lure  contains  instrudlion  greatly  needed  by  the  British 
public,  and  we  hope  it  will  lead  some  of  its  readers  at  least  to 
desist  from  the  stupid  pra(5lice  of  buying  ground  coffee. 
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Proesidings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool (during  the  Seventieth  Session  Jx88o-8i).  No.  XXXV. 
London :  Longmans  and  Co.  Liverpool :  l5.  Marples  and 
C0.9  Limited. 

From  a  variety  of  causes,  into  which  we  have  no  occasion  to 
enter,  this  volume  is  somewhat  late  in  making  its  appearance. 

Of  the  memoirs  printed  three  only,  or  at  most  four,  come 
within  the  legitimate  scope  of  our  cognizance. 

That  the  Inaugural  Address  of  the  President,  ^fr.  £.  R.  Russell, 
concerns  us  little  may  be  readily  expedled  if  we  call  to  mind  an 
utterance  of  his  contained  in  an  Essay  on  **  Trevelyan's  Life  of 
Macaulay."  The  subje<5l  of  the  Address  is  "  The  Independent 
Prerogative  of  the  Understanding  in  the  Domain  of  Moral 
Judgment." 

A  memoir  on  the  "  Dimensions  of  the  Stellar  Universe,"  by 
R.  C.  Johnson,  F.R.A.S.,  is  a  summary  of  existing  knowledge 
rather  than  a  record  of  newly-discovered  fadls  or  of  original 
generalisations.  The  author's  objedls  are  to  explain  the  difficul- 
ties which  baffled  all  attempts  prior  to  the  invention  of  the  tele- 
scope, to  ascertain  the  distances  of  the  stars,  to  describe  what 
is  loiown  concerning  the  stars  so  measured,  and,  lastly,  to  show 
how  from  this  knowledge  there  is  being  gradually  elaborated  "  a 
scheme  that  may  possibly  comprehend  the  physical  connedlion 
of  remoter  stars  and  systems."  These  points  are  expounded 
with  clearness  and  ability. 

A  paper  by  the  Rev.  Thomas  Hincks,  F.R.S.,  **  On  a  CoUec- 
tion  of  Polyzoa  from  Bass's  Straits,  presented  by  Capt.  W.  H. 
Cawne  Warren  to  the  Liverpool  Free  Museum,"  records  good 
original  work.  This  colledlion  was  placed  for  examination  in  the 
bands  of  Mr.  Hincks,  well  known  as  one  of  the  greatest  living 
authorities  in  this  department  of  Zoology.  It  contains  no  fewer 
than  90  species,  of  which  23  are  new  to  Science.  Hence  the 
author  infers  that  in  those  regions  much  remains  to  be  done. 
Twenty-two  of  the  species  are,  it  appears,  common  to  European 
seas,  but  a  large  proportion  of  the  remainder  are  peculiarly  Aus- 
tralian. 

Another  paper  of  merit  is  a  description,  by  H.J.  Carter,  F.R.S., 
of  Foraminifera  and  Sponges  dredged  up  by  Captain  W.  H. 
Cawne  Warren  in  the  Gulf  of  Manaar  and  in  Bass's  Straits. 

A.  number  of  papers  are  simply  mentioned  in  the  Contents  or 
brieflv  noticed  in  the  Proceedings,  though  many  of  them  might 
be  of  superior  merit  and  interest  to  those  printed  in  full.  We 
notice  a  memoir,  by  T.  Higgin,  F.L.S.,  on  "  Fresh-Water 
Sponges."  In  it  the  author  criticises  the  position  taken  by  Prof. 
Huxley,  P.R.S.,  that ''  the  preservation  of  the  individual  and  the 
continuance  of  the  species  are  the  final  causes  of  the  organisa- 
tion "  of  the  fresh-water  sponge.    This  view  Mr.  Higgin  pro- 
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nonnces  « the  merest  aassumption,  which  we  are  in  no  position 
whatever  to  prove  " — or  disprove  ? 

The  Rev.  H.  H.  Higgins  read  a  note  on  a  collecflion  of  Cirri' 
peda  in  the  Free  Public  Museum,  and  which  had  been  formed 
by  the  late  Charles  Darwin. 

Mr.  F.  P.  Mascart  read  a  note  on  <'  A  Branch  in  the  Pedigree 
of  the  Genus  Nassa^  illustrating  the  Affinities  of  forty-eight 
named  Forms  with  Nassa  hirtaV 

The  Rev.  T.  P.  Kirkman,  F.R.S.,  gave  a  short— and  doubtless 
singular— reply  to  Mr.  Herbert  Spencer's  critique  on  his  "  Philo- 
sophy without  Assumptions,"  so  called. 

Mr.  J.  W.  Thompson,  B.A.,  read  an  important  memoir  on  the 
recent  subsidence  of  land  in  Northwich. 

A  communication  by  one  of  the  corresponding  members,  Mr. 
E.  D.  Jones,  C.E.,  of  Sao  Paulo,  on  the  mode  of  feeding  of  a 
Brazilian  Mantis,  is  very  interesting. 

Mr.  Guthrie  read  a  paper  on  <<  Spencer's  Physical  System  as 
applied  to  Biology."    We  insert  the  Synopsis,  all  that-  is  here 
given : — 
"Parti.    Reply  to  Mr.  Spencer: — General  estimate  of  the 

eifeifl  and  value  of  Mr.  Spencer's  work. 
"  Part  II.    The  Primary  Fadls  :— The  indestru(5libility  of  mat- 
ter ;  the  continuity  of  motion ;  the  resistance  of  force ; 
the  ultimate  absolute,  the  final  meeting-place  of  all  philo- 
phies. 
<'  Part  III.    The  Adlual  Process  examined  in  order  to  ascer- 
tain the  ruling  and  adlual  principle  of  physical  change  :-^ 
The  constituents  of  the  nebula — the  concomitancy  of  the 
concentration  of  matter  and  the  dissipation  of  motion 
disputed  ;  is  the  universal  process  limited  or  unlimited  ? 
equilibration   the  ruling  cause  of  change;    equilibrium 
prevents  change  ;  the  continuity  of  motion  disputed. 
''  Part  IV.    Feeling  and  Consciousness   excluded  as  Facflors 

in  Organisms  : — The  double-aspecfl  theory. 
''  Part  V.  The  Biological  Explanations  : — Organic  matter ; 
growth ;  development ;  fundlion,  waste,  and  repair ;  adap- 
tation ;  the  definition  of  life ;  the  theory  of  the  moving 
equilibrium  ;  its  application  to  life  disputed ;  genesis  un- 
explainable  ;  on  indirecfl  equilibration,  not  equilibration  at 
all ;  on  the  need  for  the  continuation  of  species ;  con- 
clusion." 

^e  have  also  received  the  volume  for  the  year  1881-82,  but 
owing  to  a  great  pressure  of  matter  we  are  obliged  to  defer 
noticing  it  until  the  next  month.) 
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On  the  Discovery  of  the  Periodic  Law,  and  on  Relations  among 
the  Atomic  Weights.  By  John  A.  R.  Newlands,  F.C.S., 
&c.     London  :  £.  and  F.  N.  Spon. 

Wb  have  repeatedly  felt  it  our  duty  to  join  in  attempts  for  vindi- 
cating the  claims  of  discoverers  who  have  been  overlooked. 
Thus  we  have  persistently  asserted  the  right  of  Dr.  G.  Walker 
to  be  regarded  as  the  father  of  Sanitary  Reform.  In  like  manner 
we  must  now  join  in  recognising  Mr.  Newlands  as  the  originator 
of  what  is  now  known  as  the  **  periodic  law."  We  were  un- 
pleasantly surprised,  not  long  ago,  when  medals  were  awarded 
to  MM.  Mendelejeff  and  Lothar  Meyer,  to  find  that  the  claims  of 
Mr.  Newlands  were  treated,  it  would  seem,  with  the  "  conspiracy 
of  silence."  Yet  the  case  lies,  it  would  seem,  in  a  nut-shell. 
Mr.  Newlands's  priority  is  beyond  all  dispute.  As  early  as  1864 
he  gave,  in  the  "  Chemical  News,*'  a  list  of  all  th^  elements  then 
known  in  the  order  of  their  atomic  weights,  no  similar  table 
having  ever  before  been  published.  In  another  accompanying 
table  he  gave  the  more  important  elements  arranged  horizontally 
in  the  order  of  their  atomic  weights,  with  blanks  corresponding 
to  some  of  the  missing  members  of  various  groups.  **  In  the 
trivalent  group,  beginning  with  boron,  there  was  a  blank  next  be- 
low zinc,  since  filled  by  gallium,  and  another  blank  immediately 
below  cadmium,  since  filled  by  indium."  In  the  group  contain- 
ing carbon,  silicon,  titanium,  and  tin,  it  was  pointed  out  that  an 
element  of  the  atomic  weight  73  was  wanting.  This  is  the  very 
same  missing  element  which  M.  Mendelejeff  subsequently  fore- 
told under  the  provisional  name  of  eka-silicium. 

Thus  the  discovery  for  which  the  Russian  chemist  has  been  so 
much  applauded — the  predidlion  of  an  element  as  yet  unseen, 
with  its  approximate  atomic  weight  and  its  place  with  relation  to 
other  elements — was  made  and  published  by  Mr.  Newlands,  at 
least  four  years  before  him. 

We  do  not  for  a  moment  suppose  that  Mendelejeff  obtained 
the  fundamental  idea  of  his  **  periodic  law  "  from  reading  the 
communications  of  Mr.  Newlands  to  the  <*  Chemical  News.** 
On  the  other  hand,  it  seems  to  us  a  strong  confirmation  of  the 
value  of  this  arrangement  that  it  should  thus  have  independently 
suggested  itself  to  two  different  minds.  Yet  certainly  Mr.  New- 
lands,  as  the  earlier  discoverer  and  revealer,  merits  no  less 
honour. 

To  proceed  :  in  the  **  Chemical  News  "  of  August  20th,  1864, 
Mr.  Newlands  announced  the  existence  of  a  simple  relation 
among  the  elements  when  arranged  in  the  natural  order  of  their 
atomic  weights,  so  that  the  eighth  element,  reckoning  from  any 
given  one,  was  a  kind  of  repetition  of  the  first.  Again,  in  the 
**  Chemical  News  "  for  August  iSth  and  25th  of  the  same  year, 
he  published  a  complete  horizontal  arrangement  of  the  elements 
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in  the  order  of  their  atomic  weights.  The  relation  existing  be- 
tween  them  he  named  the  «*  law  of  oiftaves."  This  is  merely 
another  name  for  the  periodic  law  of  M.  Mendelejeff  1 

Whoever  will  take  the  trouble  to  read  this  book,  and  especially 
to  compare  it  with  the  author's  original  communications  to  the 
"  Chemical  News,"  will,  we  think,  come  to  the  conclusion  that 
the  claims  of  Mr.  Newlands  are  stridUy  true,  and  will  admit  that 
he  must  rank  as  the  first  discoverer  of  the  Periodic  Law« 


Geological  and  Natural-History  Survey  of  Canada.  By  Alprbd 
R.  C.  Sblwyn,  F.R.S.,  Dire<5tor.  Report  of  Progress  for 
1880,  i88l,  and  1882.    Montreal :  Dawson  Brothers. 

This  report — or  perhaps  we  may  rather  say  the  reader — ^labours 
under  a  serious  disadvantage.  It  is  not  paged  through  from  be- 
ginning to  end,  but  in  each  of  its  sedlions  the  paging  begins 
afresh. 

We  learn  that  in  the  Museum  there  are  now  3000  species  of 
shells,  out  of  a  total  exceeding  6000,  duly  arranged  and  labelled. 
A  colledlion  of  Jurassic  fossils,  representing  598  species,  has  also 
been  lately  acquired. 

The  coals  and  lignites  of  the  Bow  and  Belly  River  distridl  have 
been  examined  with  vexy  satisfadloxy  results.  Workable  coal* 
seams  occur  at  several  distindl  stages,  and  extend  over  large 
areas  of  country.  Some  of  the  beds  are  of  such  quality  as  to  be 
suitable  for  distant  transport,  and  it  is  said  that  the  railways  of 
the  North-west  must  depend  principally  upon  this  region  for  their 
supply  of  fuel.  The  deposits  of  the  distridl  completely  bridge 
over  the  gap  commonly  supposed  to  exist  between  coal  and  lignite. 
The  lignites  are  much  superior  to  most  of  the  lignites  and  brown 
coal  which  are  successfully  utilised  in  Europe. 

There  is  an  interesting  report,  by  J.  Macoun,  F.L.S.,  Bota- 
nist to  the  Survey,  on  the  plants  collected  by  Dr.  Bell  along  the 
Michepoten  River  and  the  southern  part  of  the  valley  of  Moose 
River,  in  July,  August,  and  September,  1881.  The  charadler  of 
this  flora  resembles  that  of  Central  Ontario. 

Dr.  John  Leconte — ^we  regret  having  to  add  the  late — gives  a 
report  on  the  Coleoptera  colledled  in  the  Lake  Superior  district 
and  in  the  North- West  territories.  It  is  curious  that  the  little 
dung-beetle,  Aphodius  JimetariuSf  so  common  in  Europe,  crossed 
the  Atlantic  as  far  back  as  1835,  and  is  now  extending  through 
the  United  States  and  the  Dominion. 

Among  the  minerals  found  is  Samarskite,  not  hitherto  met 
with  in  Canada,  but  which  has  now  been  discovered  just  beyond 
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the  north-weatem  limits  of  the  township  of  Brassard,  in  Berthier 
County.    The  cerium  oxides  amount  to  478  per  cent. 

The  report  is  illustrated  with  a  numher  of  geological  diagrams 
and  plates  showing  the  chara<5teristic  features  of  the  countxy, 
and  accompanied  with  maps  showing  the  basin  of  the  Moose 
River,  the  Lake  of  the  Woods,  and  five  distridls  of  New 
Brunswick. 


Papers  and  Proceedings  and  Report  of  the  Royal  Society  of  Tas- 
mania  J  for  z88i.    Hobart  Town :  Mercury  Office. 

Thb  Proceedings  of  this  Society  comprise,  among  other  things, 
records  of  meteorological  and  organic  phenomena  as  observed 
in  different  parts  of  the  island. 

We  see  that  the  jargonelle  pear  and  the  More  Park  apricot  are 
ripe  January  12th  to  14th,  the  greengage  plum  February  x8th, 
and  that  the  leaves  of  the  ash  and  oak  begin  to  fall  in  the  last 
week  of  March.  Mention  is  made  of  a  proposal  to  introduce 
**  many  English  birds  "  into  the  colony — a  projedl  of  very  ques- 
tionable utility. 

The  first  snowdrop  seen  in  fiower  in  the  Botanical  Gardens 
was  on  July  gth,  and  the  almond  tree  blossomed  on  the  3xst  of 
the  same  month. 

Among  the  papers  read  before  the  Society  we  may  mention 
Notes  on  the  Estuary  of  the  Derwent,  by  R.  M.  Johnston,  in 
which  it  is  shown  that  this  locality  was  during  the  Tertiary  Epoch 
occupied  by  a  fresh-water  lake.  This  paper  includes  a  descrip- 
tion of  the  general  appearance  of  the  country  at  that  date  in 
accordance  with  palseontological  researches. 

Mr.  C.  E.  Beddome  contributes  a  description  of  two  new 
marine  shells  dredged  up  near  Three  Hut  Point. 

Baron  Mueller  makes  suggestions  for  an  extended  elucidation 
of  the  plants  of  Tasmania,  and  calls  particular  attention  to 
Mosses,  Lichens,  Algae,  and  Fungi. 

Mr.  Crouch  suggests  the  improvement  of  the  **  Queen's 
Domain,"  the  Colonial  Park. 

Another  memoir  by  Baron  Mueller  describes  the  Flora  of 
King's  Island,  situate  about  half-way  between  Tasmania  and  the 
Australian  mainland,  and  displaying  some  interesting  features. 
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The  Mason  College  Magazine.   Vol.  IL,  No.  z.    Februaiy,  1884. 
Birmingham :  Cornish  Bros. 

This  issue  shows  no  falling  off  in  the  quality  of  its  contents. 
Foremost  stands  an  article  on  *^  Schiller  as  a  Philosophic  Poet," 
recalling  to  our  mind  strange  memories  of  the  past.  Will  man 
never  he  ahle  to  unsing  the  lamentation  of  the  "  Gods  of  Greece/' 
by  harmonising  the  poetic  and  the  scientific  Welt-anschanung  ? 
Certain  ideas  lately  launched  among  us  make  us  hope  that  this 
may  yet  be  the  case. 

*'  Natural  Seledlion  and  Degeneration  "  is  a  most  suggestive 
paper.  We  read,  some  little  time  ago,  a  medical  critique  on  certain 
portraits  of  modem  female  beauty,  but  all  to  the  eye  of  the  phy. 
sician  wearing  the  stamp  of  scrofula  or  of  phthisis.  Much  of 
this,  among  the  middle  and  the  working  classes,  and  iiie  parvenus ^ 
who  are  fast  elbowing  the  territorial  aristocracy  from  dieir  seatSi 
is  the  outcome  of  our  industrial  organisation. 

In  an  essay  on  Swedenborg,  the  scientific  merit  commonly  as- 
cribed to  this  mystic  is  denied.  We  are  naturally  sceptical  con- 
cerning visions  which  reveal  the  assumed  features  of  the  known 
planets,  but  ignore  those  not  yet  discovered. 

A  paper  on  the  relations  between  plants  and  animals  shows 
no  small  ability. 

We  were  not  aware  that  political  subje<5ls  are  discussed  at  the 
meetings  of  the  **  Union  '* — not  merely  questions  of  what  may 
be  called  political  philosophy,  but  concerning  the  details  of  party 
warfare.  Fortunately  we  were  not  compelled  to  read  the  debate 
in  question,  or  we  might  have  fared  little  better  than  the  unfor- 
tunate masters  of  arts  of  the  Sorbonne,  when  they  encountered 
the  **  Borbonesa  tart  "  concodled  by  Panurge.  Might  we  pre- 
sume to  call  the  attention  of  the  students  to  a  passage  which  we 
quoted  in  our  Odlober  issue  (1882,  p.  625)  from  the  American 
'*  Popular  Science  Monthly ''  ? 


The  Naturalists*  World.    Vol.  I.,  Nos.  i,  2,  and  3.    London : 
W.  Swan  Sonnenschein  and  Co.    Manchester :  J.  Heywood. 

Thb  number  of  scientific  periodicals  has  strikingly  increased 
during  the  last  few  years.  We  can  only  hope  that  tiie  demand 
is  growing  in  at  least  an  equal  proportion ;  otherwise  some  of 
them  can  flourish — ^as  indeed  they  seem  to  do— only  by  the  in- 
troduAion  of  irrelevant,  if  not  illegitimate^  features. 
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The  little  journal  before  us  promises  well,  and  may  prove  use- 
ful in  winning  over  new  votaries  for  Natural  History  if  it  is  only 
condudled  in  a  purely  scientific  spirit.  Some  of  the  matter  given 
is  exceedingly  interesting.  We  notice  especially  the  experience  of 
Mr.  F.  W.  Halfpenny  concerning  the  virulence  of  the  bite  of  the 
common  viper.  This  snake  has  of  late  years  greatly  increased 
in  Epping  Forest,  and  in  various  parts  of  Hertfordshire,  &c. 
This  increase  is,  we  think,  due  to  the  growing  rarity  of  its  only 
efficient  enemy,  the  hedgehog.  This  useful  little  animal  is  hunted 
down  by  the  gamekeepers  on  the  charge  of  destroying  the  eggs 
of  the  pheasant  and  partridge,  and  often  too  falls  a  prey  to  the 
Gipsies.  In  consequence  the  viper  multiplies  unchecked.  We 
do  not  in  the  least  think  Mr.  Halfpenny's  account  of  his  suffer- 
ings too  strongly  coloured.  We  have  personally  met  with  fatal 
cases  of  the  bite  of  this  species  in  Hungary,  Austria,  &c.  In 
Southern  France,  especially  in  the  Gironde,  the  deaths  among 
persons  bitten  are  about  20  per  cent.  A  few  years  ago  a  young 
man,  whilst  on  a  pedestrian  excursion  in  Surrey,  was  bitten  on 
the  ankle  whilst  ascending  Leith  Hill,  and  died  the  next  day  in 
spite  of  prompt  medical  assistance.  Whether  their  bite  is  more 
deadly  in  March  and  April  than  in  the  summer  we  are  not  pre- 
pared to  say  with  certainty,  but  they  are  assuredly  more  vicious, 
perhaps  because  it  is  their  annual  season  of  sexual  excitement. 
Mr.  Halfpenny's  description  of  the  viper  is  corredl  as  regards 
the  female,  but  the  ground  colour  of  the  male  is  of  a  grey, 
lighter  or  darker  in  different  localities,  and  with  the  same  black 
pattern. 

Mr.  George  Hurst  discusses  the  *'  Language  of  Animals."  He 
says,  however,  little  that  is  of  importance,  and  introduces  at  the 
end  an  error.  It  is  not  true  that  among  wild  animals  the  destruc- 
tion of  life  is  always  "  accomplished  with  the  least  suffering." 
Bears,  wolves,  &c.,  eat  their  vi(5lims  by  piecemeal,  not  waiting 
for  life  to  be  extinct.  The  final  remark  about  "  the  vile  and  fal- 
lacious excuse  of  scientific  observation  "  is  almost  worthy  of  the 
Zoophilist  or  the  Police  News. 

But  for  this  effusion  we  could  say  that  we  have  read  the 
"  Naturalists'  World  "  with  unmixed  pleasure. 


Geological  Survey  of  Alabama.  Report  for  the  Years  x88i  and 
1882,  embracing  an  Account  of  the  Agricultural  Features  of 
the  State,  By  E.  A.  Smith,  Ph.D.,  State  Geologist. 
Montgomery :  W.  D.  Brown  and  Co. 

This  Report  is  exceedingly  wide  and  thorough-going  in  its  cha- 
radler,  and  though  drawn  up,  of  course,  with  especial  reference 
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to  the  geological  features  and  general  local  circumstances  of  the 
State  of  Alabama,  it  may  be  profitably  studied  by  all  interested 
in  the  future  of  Agriculture  in  any  part  of  the  world. 

The  author  has  prepared  himself  for  his  task  by  a  careful  study 
both  of  the  natural  phenomena  of  the  distridl  and  of  all  the 
more  important  works  in  which  agricultural  chemistry  is  ex- 
pounded. He  begins  with  a  general  discussion  of  the  composi- 
tion, mode  of  formation,  and  properties  of  soils,  and  of  the 
changes  produced  by  cultivation.  After  treating  very  fully  and 
carefully  of  the  soil  in  its  chemical  and  geological  relations,  of 
the  conversion  of  rock  into  soil,  and  of  the  mechanical  adlion  of 
water  and  other  denuding  agencies  in  removing  the  waste  pro- 
duced by  weathering,  he  goes  on  to  consider  the  soil  in  its  rela- 
tions to  vegetation.  Among  the  organic  agencies  concerned  in 
the  production  of  soils  the  adlion  of  earth-worms  is  not  forgotten. 
The  views  of  Darwin  have,  it  appears,  been  confirmed  by  prac- 
tical men  in  Alabama,  as  elsewhere.  We  are  told  that  <*  it  has 
not  escaped  the  observation  of  many  farmers  in  this  State  that 
when  a  mass  of  sand  has  been  washed  down  over  a  fertile  bottom, 
it  will,  in  a  few  years,  again  be  covered  by  a  layer  of  vegetable 
mould  which  earth-worms  have,  in  the  manner  indicated,  brought 
up  from  below  and  spread  over  it." 

Passing  on  to  the  soil  in  its  relations  to  animal  life.  Dr.  Smith 
gives  emphatic  prominence  to  certain  considerations  too  gene- 
rally negledled.  He  shows  that  wherever  plants  alone  are  con- 
cerned there  is  a  full  restitution  of  plant-food  to  the  soil.  Its 
fertility,  indeed,  is  not  merely  maintained,  but  enhanced,  "  since 
by  the  constant  adtion  of  the  weather,  aided  by  the  acids,  &c., 
produced  by  the  decay  of  one  generation  of  plants,  the  inert 
constituents  of  the  soil  are  gradually  turned  into  an  available 
form,  and  thus  placed  at  the  service  of  another  generation." 

Animals,  however,  disturb  this  equilibrium  to  some  extent,  and 
by  the  intervention  of  man  the  natural  provisions  for  maintaining 
the  fertility  of  the  soil  are  further  compromised.  Not  merely  is 
a  portion  of  vegetable  matter  removed  year  by  year  in  the  form 
of  the  crops,  but  by  the  destru(5lion  of  the  forests  "  the  inequali- 
ties of  the  rainfall  are  very  much  exaggerated,  heavy  rains  alter- 
nate with  protradted  drought ;  the  soil,  deprived  of  its  protecting 
coat  of  vegetation,  is  exposed  to  all  the  destru<5tive  a<5tion  of  the 
rains,  by  which  it  is  loosened  and  in  a  great  measure  carried 
away  to  be  deposited  again  in  the  valleys  ;  and  the  hill-sides,  as 
well  as  the  gentle  slopes,  are  disfigured  and  often  rendered  unfit 
for  cultivation  by  the  cutting  of  gullies  and  ravines.  With  loose, 
loamy  soils,  such  as  charadlerise  the  greater  part  of  the  State  of 
Alabama,  the  destru<5tion  of  lands  from  this  cause  probably  far 
exceeds  their  exhaustion  by  the  improvident  systems  of  culture 
usually  followed." 

We  may  add  that  this  process  of  denudation,  by  which  the 
soils  are  carried  away  into  the  valleys,  and  even  into  the  river- 
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b^'ds  ftnd  sea,  is  in  niany  disfriAli  a<ie(eler&ted  by  the  ^*  aAion  of 
burrowinganimals."  We  have  often  notit'e'd  that  in  slopes  infested 
by  rabbits,  their  hdles  seem  to  give  the  rain  a  special  point  of 
attack. 

The  following  remark  is  true  and  sad: — *^To  the  traveller 
through  the  Southern  States,  the  pictures  presented  so  often 
around  the  older  villages  and  towns,  of  red  clay  hills,  gashed  and 
scored  by  unsightly  gullies,  are  all  too  familiar." 

The  very  same  process  has  been  carried  on  for  a  much  longer 
time  in  all  the  countries  of  the  Mediterranean  Basin.  It  has 
been  taken  up  in  Central  Europe,  and  in  all  European  Colonies 
— British,  French,  Spanish,  or  Dutch.  In  short,  desolation  fol- 
lows wherever  the  forests  have  been  generally  removed,  whether 
by  war,  by  the  adlion  of  goats  and  camels,  by  fires,  or  by  human 
greed.  An  American  observer  has  wisely  remarked,  not  long 
ago,  that  if  one-fourth  of  a  country  is  allowed  to  remain  covered 
with  trees  and  bushes,  the  remaining  three-fourths  will  yield  more 
food  for  man  than  would  the  whole  if  denuded. 

As  regards  the  exhaustion  of  soils,  the  author  quotes  from 
M ajrer  a  very  instrudlive  remark  explanatory  of  the  fadl  that 
phosphoric  acid  must  be  present  in  the  soil  in  much  larger  quan- 
tities than  is  a(5hially  needed  for  the  present  crop.  The  phosphates 
in  the  soil  are  insoluble,  and  must  have  come  into  diredt  contadl 
with  the  capillaiy  fibres  of  the  roots  before  they  can  be  assimi- 
lated. But  as  only  a  limited  number  of  such  particles  can  come 
into  aAual  contadl  with  the  roots,  only  a  small  proportion  of  the 
phosphate  present  can  be  assimilated  during  one  season. 

Dr.  Smith  gives  particular  prominence  to  potash,  nitrogen,  and 
phosphoric  acid  as  the  three  elements  of  plant-food  most  likely 
to  be  exhausted.  As  regards  lime,  to  which  M.  Ville  assigns  an 
almost  equal  rank,  our  author  holds  that  when  added  it  serves  not 
so  much  as  plant-food  as  to  produce  changes  in  the  other  ingre- 
dients of  the  soil  which  render  them  more  easy  of  assimilation. 

The  author's  explanation  of  the  manurial  ene<5ls  of  gypsum  is 
that  it  replaces  the  bases,  especially  potash,  absorbed  by  the 
plants.  He  notices  also  the  surmise  of  Heiden,  that  by  a  con- 
centration of  the  soil-fiuids  it  diminishes  the  transpiration  of 
moisture  through  the  leaves  of  plants,  so  that  a  dressing  with 

gypsum  may  enable  a  crop  better  to  resist  the  adlion^f  drought, 
e  admits,  however,  that  no  theory  as  yet  put  forward  fully  ex- 
plains the  beneficial  adlion  of  gypsum  on  leguminous  plants  and 
its  uselessness  for  cereals. 

We  regret  that  we  cannot  further  pursue  our  examin.'ition  of 
this  work,  which  must  be  recognised  as  possessing  no^mere 
oidinaiy  degree  of  merit.  ^v 
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journal  and  Proceedings  of  iJu  Royal  Society  of  New  Souik 
Wales,  1SS2.  Voh  XVL  Edited  by  J.  A.  Livbrsidob, 
P.R.S.,  Professor  of  Chemistry  and  Mineralogy  in  the  Uni- 
versity of  Sydney.  Sydney :  Richards.  London :  Trubner 
and  Co. 

This  number,  though  somewhat  late  in  making  its  appearance, 
contains  much  important  matter. 

The  President  of  the  Society,  H.  C.  Russell,  F.R.A.S.,  the 
Government  Astronomer,  in  his  Anniversary  Address,  discusses 
the  notion  of  producing  rain  artificially.  This  question  does  not 
excite  much  attention  in  England,  since  in  nine'  seasons  out  of 
ten  we  have  too  much  rain, — if  not  for  the  entire  year,  yet  just 
in  the  months  when  every  drop  is  a  nuisance.  But  in  South 
Africa  and  Australia  the  power  of  causing  rain  to  fall  at  will 
would  redeem  vast  tra(5ls  of  country  from  barrenness,  and  save 
thousands  of  persons  from  severe  losses.  Mr.  Russell  has, 
therefore,  carefully  coUedled  evidence  on  the  possibility  of  rain* 
making.  A  vague  notion  prevails  in  several  countries  that  fires, 
explosions,  great  battles,  &c.,  are  often  followed  by  rain.  Cu- 
riously enough  some  observers  ascribe  to  the  discharge  of  cannon 
the  very  opposite  effe<5t — the  dissipation  of  storms  !  Mr.  Russell 
does  not  seem  disposed  to  deny  that  when  the  atmosphere  is  in 
the  condition  called  unstable  equilibrium,  when  a  cold  current 
overlies  a  warm  one,  violent  concussions  and  columns  of  hot  gases 
ascending,  might  determine  rain  ;  but  in  the  dry  years  in  Australia 
the  equilibrium  of  the  atmosphere  is  exceptionally  stable. 

Mr.  Liversidge  contributes  a  paper  on  the  Deniliquin  meteorite 
of  1872.  This  stone  is  of  the  great  weight  of  145  lbs.,  and  be- 
longs to  the  class  of  siderolites — mixtures  of  silicates  with 
meUdlic  nickeliferous  iron.  Copper,  chrome,  cobalt,  manganese, 
and  aluminium  are  present,  but  tin  is  absent. 

The  Bingera  meteorite,  described  in  the  next  paper,  contains 
the  same  metals  with  the  addition  of  tin,  but  apparently  no  man- 
ganese. It  is  interesting  to  note  that  these  meteorites  have  been 
examined  8pe<5lroscopically.  The  question  has  been  raised 
whether  such  examination  might  not  possibly  lead  to  the  disco- 
very of  certain  of  the  rarer  metals,  or  even  of  elements  not  yet 
recognised  in  our  earth.  The  result,  however,  in  these  cases 
must  be  pronounced  negative.  Prof.  Liversidge  is  still  engaged 
with  an  examination  of  the  Bingera  meteorite,  with  especial 
reference  to  occluded  gases. 

Mr.  Liversidge  makes  further  communications  on  the  che- 
mical composition  of  certain  rocks  from  New  South  Wales,  New 
Britain,  and  New  Ireland. 

The  Rev.  J.  E.  Tenison-Woods  describes  at  some  length  the 
Hawkesbury  sandstone  formation.  He  finds  no  evidence  of 
glaciationi  but  notices  traces  of  volcanic  outbursts  on  a  gigantiq 
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scale.  The  flora  buried  beneath  the  volcanic  ash  appears  totally 
different  from  that  of  modem  Australia. 

Mr.  Russell  communicates  a  paper  on  <*  Tropical  Rains/'  illus- 
trated with  six  maps.  The  heaviest  rain  on  record  in  the  Colony 
was  in  i860,  when  downfall  began  at  4  p.ip.,  and  by  3  a.m.  the 
Shoalhaven  River  had  risen  xoo  feet  1 

The  Rev.  J.  B.  Tenison- Woods  describes  some  mesozoic  fos- 
sils from  the  Palmer  River,  Queensland. 

Mr.  James  Manning,  in  "  Notes  on  the  Aborigines/'  maintains 
that  the  blacks  have  a  general  belief  in  a  Deity,  all  knowledge  of 
whom  is  carefully  concealed  from  the  women  and  children. 

The  Aborigines  form  the  further  subjedl  of  discussion  in  a 
paper  by  J.  Eraser,  B.A. 

We  regret  that  Zoology  in  all  its  branches  seems  to  be  entirely 
overlooked  by  the  Royid  Society, — ^a  fadl  the  more  serious  in  a 
country  where  so  much  work  remains  to  be  done. 


Expmmental  Ch&misify  for  junior  Students.  By  J.  Eif  brson 
Reynolds,  M.D.,  r.R.S.,  V.-P.C.S.,  Professor  of  Chemistry 
in  the  University  of  Dublin.  Part  III.  Metals  and  Allied 
Bodies ;  with  an  Anal3rtical  Appendix.  London :  Longmans 
and  Co. 

Rarely  do  we  open  an  elementary  treatise  on  Chemistry  without 
regret.  The  present  volume  forms,  we  are  happy  to  say,  one  of 
the  rare  exceptions.  It  contains  not  a  word  of  reference  to  any 
examination.  No  ''  syllabus," — or  **  syllabub  *'  as  we  heard  it 
called  by  a  rustic  sage, — ^whether  new  or  old,  is  here  held  up  as 
the  objedl  to  be  held  in  remembrance  by  the  learner.  Dr.  Rey- 
nolds rationally  seeks  "  to  place  the  student  to  some  extent  in 
the  position  of  an  independent  investigator  of  chemical  pheno- 
mena.*' He  is  to  be  led  *<to  recognise  the  natural  affinities  of 
the  elements,  as  well  as  their  distin(5live  chara<5ters."  Such  an 
exception  from  the  ordinary  run  of  manuals,  which  aim  rather 
at  qualifying  the  student  to  pass  some  examination  than  to  give 
him  a  living  and  fruitful  insight  into  the  science,  is  truly  refresh- 
ing. Let  us  hope  that  it  is  an  omen  of  better  things  for  the 
future, — of  a  readlion  against  that  miserable  examinationism 
which  earns  for  us  the  title  of  the  **  Chinese  of  Europe." 
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Our  Cemsf.    A  Monthly  Magarine  of  Pidtion,  Poetry,  Politics, 
Science,  Art,  Literature.   Vol.  III.i  No.  3,  March  ist,  1884. 

This  Journal,  though  of  heterodox  repute,  shows  no  lack  of 
ability.  With  its  literature,  and  above  all  its  politics,  we  can 
have  no  concern.  But  we  find  here  two  scientific  articles  of  un- 
deniable merit ;  to  wit,  the  '<  Microscopic  Examination  of  Rocks," 
bv  W.  Mawer,  and  ''  Insedls  and  Flowers,"  by  Dr.  £.  B.  Aveling. 
The  latter  writer  seems  to  us  to  impart  here  a  larger  amoqnt  of 
sound  scientific  truth  than  is  generally  offered  by  a  certain  showy 
and  admired  author  who  treats  largely  on  kindred  subjedls. 
Perhaps  Dr.  Aveling  is  thinking  more  of  his  subje<5t  and  less  of 
himself  than  do  some  of  his  contemporaries.  We  are  particu- 
larly gratified  at  finding  prominent  notice  given  to  the  fa<5t — often 
overlooked — that  between  the  entomophilous  and  the  anemophi- 
lous  plants  there  is  no  rigid  line  of  demarcation.  We  can 
strongly  recommend  this  essay  to  students,  of  whatever  age. 

In  passing  we  may  notice  the  biography  of  Bruno,  which  is 
introduced  at  the  end  of  the  number.  In  it  the  outlines  of  his 
life  are  filled  in  without  being  distorted.  It  is  strange  to  us  that 
no  one  has  yet  seledled  the  hero-sage  of  Nola  as  the  subje<5l  of  a 
philosophical  novel. 


To  show  the  undiscriminating  manner  in  which  some  publishers 
send  out  books  for  review,  we  mention  that  we  have  received 
from  Mr.  J.  Morris  of  Chicago,  a  treatise  entitled  '<  Mr.  H.  Irving 
and  Miss  Ellen  Terry  in  America  "  ! — a  matter  as  much  outside 
our  cogni2ance  as  are,  e.g.y  ^the  proceedings  of  the  Salvation 
Army. 
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»*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


HYLO-IDEALISM. 

Permit  me  to  thank  you  for  your  admirable  review  of  Captain 
McTaggart's  very  ingenious  "  Examination  of  Hylo-Idealism," 
and  at  the  same  time  to  offer  a  few  remarks  which  may  tend  further 
to  clarify  the  subjedl.  The  last  sentence  which  you  quote  may 
possibly  becloud,  for  uninitiated  readers,  the  strictly  Monistic 
charadter  of  the  thesis  maintained  by  Dr.  Lewins.  Captain 
McTaggart  states  that  "  Matter  is  affedled  by  spirit  (force),  spirit 
by  matter."  This  seems  at  first  sight  to  re-admit  Dualism  ;  but 
from  other  passages  we  gather  that  the  mysterious  **  Spirit  *'  is 
merely  the  noumenon  or  proplasm  of  physical  and  psychical  phe- 
nomena. Now  it  is  surely  far  simpler  and  better  to  speak  of  this 
proplasm  as  ''  Matter,"  and  thus  to  avoid  the  very  equivocal  term 
*'  Spirit,*'  which  is  irrevocably  committed  to  Dualistic  associa- 
tions, and  really  is  itself  material,  as  it  means  nothing  but 
"  breath  "  or  "  wind."  The  word  "  Matter,"  on  the  other  hand, 
being  identical  with  "  mater,"  the  mother  or  producer,  is  espe- 
cially applicable  to  the  fans  ei  origo  of  the  phenomenal  world. 

The  sentence  **  What  is  matter,  or  what  is  spirit,  we  cannot 
know,  and  what  their  point  of  contadt  is  we  may  not  even 
imagine,"  when  taken  in  conjundlion  with  the  statement  that 
spirit  is  "an  unknown  x  underlying  force  and  matter,"  can 
scarcely  fail  to  suggest  reminiscences  of  the  Athanasian  Creed, 
with  its  "  three  incomprehensibles,"  which  yet,  in  the  end,  are  not 
Three,  but  One  incomprehensible. 

C.  A. 


THE    DETECTION    OP    BACTERIA   AND    THE 
SEWAGE  QUESTION. 

It  might  have  saved  Dr.  P.  Frankland  some  trouble  if,  in  his 
alarmist  paper  read  before  the  Society  of  Arts  on  the  13th  ult., 
be  had  remembered  that  bafSleria,  &c.,  are  precipitated  from 
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water  by  the  addition  of  a  few  drops  of  a  solution  of  aluminiom 
sulphate.  On  straining  off  and  re-dissolving  the  precipitate  the 
badleria  are  found.  The  success  of  this  process,  known  as 
Brautiecht's  method,  ahows  that  disease-germs  need  not  be 
feared  in  the  e£fluent  water  of  sewage  which  has  been  treated 
with  sulphate  of  alumina.  Had  this  fiid^,  and  the  auSdon  of  alum 
in  rendering  foul  waters  harmless, — ^well  known  in  China,  Cochin 
China,  &c., — been  considered,  the  public  might  have  been  spared 
the  rechauffee  of  the  Report  of  the  Rivers*  Pollution  Commis- 
sioners to  which  they  were  treated  by  Dr.  Frankland. 

Arqus« 


BttRATtJU.— March  No.,  beading  of  article  on  *'Vaednation,** 
for  OiLBBS  nod  Qibbs. 
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NOTES. 


According  to  the  "Courrier  International"  there  exists  at 
Sonora  a  pyramid  measuring  at  its  base  4350  feet,  and  rising  to 
the  height  of  7550  (?  755)  feet.  Hence  its  size  is  about  double 
that  of  Cheops. 

Mr.  Harold  Whiting  ("  Science-Bulletin  ")  proposes  the  fol- 
lowing law  conne<5ling  the  physical  constants  :— **  The  produdl 
of  the  latent  heat,  molecular  weight,  and  coefficient  of  expansion 
=  8*4  for  liquids  at  o^  C.  expanding  by  ordinary  law.  The  pro- 
dudl  of  the  mechanical  equivalent  of  the  latent  heat  and  the 
density  is  1*2  times  the  produ<5l  of  the  coefficient  of  expansion 
and  resilience,  and  the  absolute  temperature.*' 

It  appears  that  the  so-called  "  National  Park ''  of  the  United 
States  requires  attention  to  guard  it  against  the  attacks  of  spe- 
culators. 

Prom  a  recent  decision  it  appears  to  be  perfedUy  legal  to  pol- 
lute and  poison  underground  waters,  springs,  &c.,  by  running 
into  them  sewage,  &c. 

It  appears  that  in  the  years  1831  and  1876-77  atmospheric 
phenomena,  very  similar  to  those  observed  in  November  and 
December  last,  were  noticed  and  recorded. 

On  January  X4th  a  sudden  retreat  of  the  sea,  followed  by  three 
waves  which  raised  it  for  a  short  time  to  1*5  metre  above  its 
ordinary  level,  occurred  at  Monte  Video. 

According  to  M.  G.  Calmels  the  poisonous  secretion  of  the 
toad  contains  a  small  quantity  of  methyl  carbylamine  and  of  iso- 
cyanacetic  acid,  to  which  it  owes  its  poisonous  properties.  A 
similar  acid  exists  in  the  poison  of  Triton  crisiatus^  Salamandra 
maculataf  and  of  the  scorpion. 

We  regret  to  hear  that  the  Dublin  Zoological  Society  is  in 
danger  of  coming  to  an  end  from  lack  of  funds.  The  case  seems 
the  more  hopeless  as  unworthy  means  of  increasing  the  Society's 
income  have  already  been  resorted  to.  The  returns  of  a  dog- 
show  (!)  held  last  year  in  the  Society's  garden  were  ;f  153. 

M.  P.  Gibier  ("  Comptes  Rendus  ")  finds  that  rabies  can  be 
communicated  to  birds,  which,  however,  recover  spontaneously. 
Mammals  inoculated  from  such  birds  die  with  the  ordinary 
symptoms  of  rabies.  M.  Pasteur  questions  the  immunity  of 
birds. 
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MM.  Moncorvo  and  Silva  Araujo  have  succeeded  in  curing 
elephantiasis  by  the  application  of  eledlricity. 

Dr.  J.  Foster,  in  a  paper  read  before  the  Sheffield  Medico- 
Chirurgical  Society,  advances  the  questionable  opinion  that 
"  some  of  the  greatest  literary  produdlions  have  been  the  work 
of  men  between  50  and  70.  Living  public  men  in  every  depart* 
ment  of  literature,  science,  and  art  may  be  cited  as  proof." 

Mr.  G.  Dimmock  (**  Science  ")  has  found  a  redeeming  feature 
in  the  chara<5ter  of  the  common  earwig.  It  is  an  eager  devourer 
of  fleas,  and  may  therefore  claim  toleration  in  bed-rooms,  though 
not  in  gardens. 

At  the  coming  Montreal  Meeting  of  the  British  Association 
the  following  8ubje(5ls  are  selected  for  special  discussion  in 
Sedlion  A  (Mathematical  and  Physical  Science) : — 

1.  On  Friday,  August  29. — The  seat  of  the  eledlromotive  forces 

in  the  voltaic  cells. 

2.  On  Monday,  September  i. — ^The  connexion  of  sun-spots 

with  terrestrial  phenomena. 
The  names  of  those  who  propose  to  read  papers,  or  are  willing 
to  take  part  in  the  oral  discussions,  should  be  sent  not  later  than 
June  1, 1884,  to  The  Secretaries  of  Section  A,  British  Association, 
22,  Albemarle  Street,  London,  W.  No  paper  should  in  reading 
occupy  more  than  fifteen  minutes,  and  no  speech  more  than  ten 
minutes. 

During  a  recent  technical  trial  a  learned  judge  observed  that 
he  had  a  great  respedt  for  professional  witnesses,  but  none  for 
witnesses  by  profession. 

An  international  ornithological  conference  is  to  take  place,  on 
the  i6th  of  this  month,  at  Vienna. 

A  biological  institute  is  about  to  be  organised  at  Philadelphia. 

At  a  recent  meeting  of  the  Entomological  Society  a  paper  was 
read  on  the  decrease  of  butterflies  in  the  distridl  of  Huddersfield 
during  the  last  twenty  years.  Several  gentlemen  referred  to  a 
similar  decrease  in  other  parts  of  England,  common  species 
having  become  scarce,  and  scarce  ones  disappearing  entirely. 

According  to  M.  E.  Juny  violet  light  is  favourable  to  the  deve- 
lopment of  the  eggs  of  various  animals,  whilst  green  and  red 
lights  seem  to  have  an  injurious,  or  at  least  a  retarding,  in- 
fluence. 

It  is  a  chara<5leristic  tendency  of  the  anti-scientific  mind  to 
refer  physical  phenomena  to  moral  causes.  See  Mr.  Ruskin's 
remarks  in  **  Pors  Clavigera  '*  on  recent  cloudy  seasons. 
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M.  G.  K^nteo  remark?  tbfit  after  the  great  eruption  gf  SkK»ter 
Jokuly  in  Iceland,  in  the  spring  of  1783,  atmospheric  phenomena 
similar  to  those  of  the  past  winter  were  observed  in  Europe, 
northern  Africa,  and  eastern  Asia. 

**  Les  Mondes  "  informs  us  that  aluminium  has  been  found  an 
excellent  remedy  against  phthisis.  (But  not,  surely,  in  the  me- 
tallic state  ?) 

An  attempt  is  being  made  to  introduce  the  turtle  in  the  seas 
of  Provence,  Algeria,  and  Corsica.  Plots  are  being  arranged 
where  these  creatures  may  deposit  their  eggs  in  safety. 

According  to  Mr.  W.  H.  Harrington  {**  Science  ")  the  Coleo- 
pterous fauna  of  the  neighbourhood  of  Ottawa,  Canada,  includes 
1050  species.  It  is  poor  in  Carabidse  and  Dytiscidse,  but  rela- 
tively rich  in  Buprestidse,  Elateridse,  and  Cerambycidae. 

During  the  last  three  vears  the  cases  of  hydrophobia  in  the 
Department  of  the  Seine  have  been  respedlively  17,  xi,  and  6. 

According  to  '*  Les  Mondes,"  in  the  districts  of  the  Opera  and 
the  Madeleine,  the  Edison  Company  are  distributing  eledlricity 
fix>m  house  to  house,  and  supplying  the  inhabitants  with  po^^r 
and  light  almost  gratis.  The  writer  adds  *'  Mon  Dieu  I  que 
I'espirance  est  une  belle  chose  1  *' 

A  company  is  being  formed  in  America  for  construAing  a  ship- 
railway  across  the  isthmus  at  Tehuantepec. 

Sa3r8  M.  Valette — **  Everyone  knows  that  at  the  Academy  the 
power  to  bind  and  to  loose  is  vested  in  the  Perpetual  Secretary 
alone.** 

Prom  an  official  report,  quoted  in  the  **  Pall  Mall  Gazette,"  we 
learn  that  of  the  81,000  masters  and  mistresses  in  the  public 
schools  of  Prance,  48,000  receive  salaries  below  £40  yearly  I 

We  remark  diat  the  National  Museum  of  the  United  States, 
though  provided  with  distindl  Curators  for  the  Departments  of 
Conchology,  Ornithology,  Ichthyology,  Herpetology,  for  Marine 
Invertebrates,  and  for  Mammalia,  has  none  for  Entomology. 

It  appears  that  the  antiseptic  properties  of  carbonic  acid  were 
observed  and  recorded  by  a  Dr.  Macbride  prior  to  HermbstAdt. 
Macbride's  experiments  are  mentioned  in  the  **  Essai  sur  difier- 
entes  Especes  d'Air,"  by  Sigaud  de  la  Fond,  publidied  in  Paris, 
in  1769.    Hermbstadt's  work  did  not  appear  until  1791. 

M.  Pasteur  (''  Comptes  Rendus  '*)  announces  that  the  less  otlhe 
virus  of  rabies  is  introduced  into  Any  animal,  the  longer  is  the 
stage  of  incubation,  and  the  more  funous  is  the  type  of  disease 
which  follows.  But  if  dilution  is  carried  beyond  a  certain  limit 
the  inoculation  takes  no  effeA. 
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Mr.  Hugh  Brown6  points  out  that  the  Stttlej  descends  12,000 
feet  in  x8o  milesi  or  at  the  rate  of  666  feet  per  mile,  being  pro- 
bably the  swiftest  great  river  in  the  world. 

At  the  Annual  Meeting  of  the  Royal  Society  of  New  South 
Wales,  in  1883,  papers  were  read  on  the  Geology  of  the  Hawkes- 
bury  Sandstone,  by  Rev.  J.  B.  Tenison- Woods ;  on  Tropica} 
Rains,  by  H.  C.  Russell,  P.R.A.S. ;  on  the  Orbit  of  the  late 
Comet,  by  G.  Butterfield ;  on  a  Method  of  determining  the  True 
South,  by  J.  S.  Chaud ;  on  the  Progress  of  New  South  Wales, 
by  Chr.  Kolleston  ;  on  Marine  Fossils  of  the  Coal  Formation  of 
New  South  Wales,  by  Rev.  J.  E.  Tenison- Woods ;  on  Mesozoic 
Fossils  from  the  Palmer  River,  by  J.  C.  Tenison-Woods ;  on 
French  Geographical  Societies,  by  £.  M.  de  la  Mesler ;  on  Abo- 
rigines of  Australia,  by  James  Manning ;  on  the  Ashes  of  some 
Epiphtic  Ferns,  by  W.  A.  Dixon ;  and  on  a  Fossil  Plant  Forma- 
tion, in  Central  Queensland,  by  Rev.  J.  E.  Tenison-Woods.  M. 
Irouis  Pasteur  was  elecfted  an  Honorary  Member,  vke  Chiles 
Darwin,  deceased  ;  and  Dr.  Ottocar  Feistmantel  a  Corresponding 
Member. 

M.  Zenger  has  construdled  a  diredl-vision  spedlroscope  forthp 
observation  of  the  ultra-violet  rays.  It  consists  of  a  new  combi- 
nation  of  prisms  of  quartz  and  calcareous  spar. 

It  is  said  that  during  the  tempest  of  January  26th  telegr.aphic 
communication  between  Paris  and  the  provinces  would  have 
been  substantially  cut  off  had  it  not  been  for  the  underground 
wires. 

During  the  earlier  part  of  1883  ^^  atmosphere  at  Reunion  was 
80  pure  diat  the  planet  Venus  could  easily  be  distinguished  with 
the  naked  eye  during  the  whole  of  the  day. 

M.  G.  Le  Grant  de  Tromelin  ascribes  the  produ(5tion  of  atmo- 
spheric eledlricity,  in  a  great  measure,  to  the  fricftion  of  the  air 
against  the  surface  of  the  land  and  of  the  sea. 

A  writer  in  **  Cosmos  les  Mondes  "  remarks  that  Sirius,  which 
to  us  appears  of  a  brilliant  white,  is  described  by  Horace  as 
rubeus  and  by  Cicero  as  rutilus. 

According  to  the  "  Medical  Press  and  Circular ''  the  University 
of  Oxford,  by  a  decree  of  Convocation  passed  on  the  4th  ult., 
has  decided  to  engage  a  table  at  the  Zoological  Station  of  Ville- 
franche,  for  the  use  of  students  of  the  University.  The  Besti- 
arians  made  a  counter  demonstration,  but  did  not  venture  to  go 
to  a  division.  (It  is  instrudlive  to  compare  the  watchfulness  and 
energy  of  the  JSestiarians  with  the  '*  masterly  inacftivity  "  of  the 
Society  for  the  Promotion  of  Medicine  by  Research.) 

It  is  understood  that  a  Bill  for  the  incorporation  of  the  Insti- 
tute of  Chemistry  is  to  be  introduced  into  Parliament  during  this 
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Session.  Without  great  care  this  will  be  made  an  occasion  for 
increasing  the  power  and  influence  of  the  Science  and  Art 
Department. 

According  to  P.  Shiemeny  {**  American  Naturalist ")  the  sup- 
posed olfadlory  mucous  gland  in  insedls  secretes  saliva. 

With  a  view  to  the  complete  study  of  the  migration  of  birds 
in  the  Neardlic  Region  the  whole  of  the  United  States  and 
British  North  America  have  been  mapped  out  into  thirteen  dis- 
tridls,  in  each  of  which  is  a  Superintendent  whose  duty  it  is  to 
colle(5l  information  from  observers  and  transmit  it  to  Mr.  C.  Hart 
Merriam,  Chairman  of  Committee  on  Migration^  Locust  Grovoi 
Lewis  County,  New  York.  Birds  are  classed  in  five  categories, 
— ^permanent  residents,  winter  visitants,  transient  (spring  and 
autumn)  visitants,  summer  residents,  and  stragglers.  Omitho- 
logical  movements  are  to  be  noted  in  conne(5lion  with  meteoro- 
logical phenomena  and  with  the  changes  in  the  vegetable  world. 

According  to  T.  R.  Peale  («  American  Naturalist ")  the  inha- 
bitants  of  Fanna  Loa  eat  their  food  raw,  and  appeared  terrified 
at  fire,  even  on  so  small  a  scale  as  a  lighted  cigar.  No  traces  of 
charcoal,  ashes,  or  other  signs  of  cooking,  were  found  near  their 
houses.  Hence  the  command  over  fire  and  the  use  of  cooked 
food  can  no  longer  be  put  forward  as  general  charadleristics  dis- 
tinguishing  man  from  the  lower  animals. 

We  have  to  express  our  pleasure  at  learning  that  Prof.  Bryce 
is  about  to  introduce  a  Bill  into  Parliament  for  throwing  open 
the  mountains,  moors,  &c.,  of  the  Highlands,  to  geologists, 
botanists,  entomologists,  artists,  &c.,  on  the  simple  condition 
that  they  shall  not  be  accompanied  by  dog^,  and  shall  do  no 
damage.  This  Bill  deserves  the  warmest  support  of  all  lovers 
of  Nature. 

Dr.  P.  V.  Hayden  {**  Science  ")  warns  all  whom  it  may  con- 
cern against  a  swindler  who  introduces  himself  to  scientific  men 
as  a  colleague,  professes  to  be  preparing  memoirs  on  some  spe- 
cial subjedls,  and  steals  books  and  specimens,  or,  if  this  is 
impracfticable,  borrows  them  and  never  returns  them.  He  has 
robbed  several  museums,  libraries,  &c.  Should  he  visit  Europe 
we  recommend  our  friends  to  be  on  their  guard. 

According  to  Prof.  A.  Graham  Bell  congenital  deafness  and 
epilepsy,  instead  of  being  rarer,  are  more  common  among  the 
Negro  and  Negroid  population  of  the  United  States  than  among 
the  Aryans. 
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I.    STELLAR    PHOTOGRAPHY. 

By  T.  E.  EspiN,  B.A.,  F.R.A.S.,  Special  Observer  to  the 
Liverpool  Astronomical  Society. 

»HE  great  and  rapid  improvement  in  the  sensitiveness 
of  dry  plates  for  photography  has  at  length  allowed 
of  successful  photographs  being  taken  of  some  celes- 
tial objedts.  At  the  Oxford  Observatory  for  some  time  the 
moon  was  photographed  with  a  13-inch  refledtor  on  every 
available  night,  and  the  photographs  have  been  so  perfeAly 
taken  that  they  allow  of  measurement  under  high  micro- 
scopical power.  The  possibility  of  photographing  the  moon 
has,  however,  long  been  known.  But  with  the  other  hea- 
venly bodies  the  matter  is  a  somewhat  difficult  one.  The 
image  formed  at  the  focus  of  the  telescope  is  so  extremely 
small,  and  the  difficulty  of  following  the  celestial  obje<5t — 
whatever  it  maybe — so  great,  that  the  results  hitherto  obtained 
are  not  more  curious  than  of  scientific  value.  M.  Common, 
with  a  refledtor  of  37  inches  aperture,  has  however  succeeded 
in  photographing  the  planets  Saturn  and  Jupiter.  With  a 
powerful  magnifying-glass  it  is  possible  to  see  the  ring  of  the 
3rmer,  and  the  photographs  that  have  been  obtained  of  the 
atter  show  some  detail  on  enlargement.  The  red  spot  which 
[las  been  the  chief  objedt  of  interest  so  long  was  visible  on 
one  photograph.  The  difficulty  of  photographing  any  detail 
on  this  planet  will  be  the  possibility  of  extremely  short  ex- 
posure ;  for  the  rapid  rotation  of  the  planet  on  its  axis,  viz., 
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about  ten  hours,  quickly  causes  a  displacement  of  the  details 
visible  at  the  time  of  observation. 

With  Saturn  the  image  is  so  small  that  we  cannot  hope 
at  present  for  much  information  from  the  photographs  ob- 
tained of  them. 

The  curious  objedts  scattered  up  and  down  the  heavens, 
and  called  nebulae,  form  a  much  more  likely  class.  The 
difficulty  of  drawing  these  objedts  is  very  great.  Different 
observers  are  struck  with  different  detail,  and  the  keener- 
sighted  observer  will  give  an  entirely  different  form  to  some 
wisp  or  patch  which  is  figured  by  both.  Hence  the  various 
drawings  of  the  great  nebula  in  Orion  seem  to  show 
the  light  grasping  powers  of  the  instruments  used,  and  the 
keenness  of  the  observer,  rather  than  an  a<5tual  change  in 
the  nebula  itself.  If,  then,  the  nebula  could  be  photographed 
from  time  to  time,  there  would  be  a  means  at  once  of  deter- 
mining whether  any  change  had  taken  place.  This  has 
adlually  been  done  by  Dr.  Draper  in  America,  and  by  M. 
Common  in  England,  both  using  large  refledlors.  M.  Com- 
mon's photograph,  being  taken  with  the  largest  aperture, 
shows  of  course  the  greatest  amount  of  detail,  but  the  glare 
from  the  brighter  stars  destroys  the  photograph  of  the  parts 
of  the  nebula  near  them. 

But  besides  this  field  there  is  yet  another  where  valuable 
work  may  be  done.  The  photographic  plate  is  most  sensi- 
tive in  the  violet  part  of  the  speftrum,  and  least  sensitive  in 
the  red.  Hence  the  image  impressed  upon  the  plate  will  be 
the  result  of  the  violet  light  emitted  or  refledled  from  that 
objedt.  Supposing  two  flames,  one  of  red  and  the  other  of 
violet  colour,  were  photographed  on  the  same  plate  with  the 
same  exposure,  although  in  intensity  to  the  eye  the  red 
might  be  far  the  brightest,  yet,  since  the  plate  is  most  sensi- 
tive to  the  violet,  the  brightness  of  the  images  on  the  plate 
would  be  reversed,  the  violet  one  coming  out  many  times 
brighter  than  the  red  one.  Now  the  stars  are  of  various 
colours,  some  white,  others  blue,  some  red.  If,  then,  the 
stars  were  photographed,  the  intensity  of  the  image  on  the 
plate — just  as  in  the  case  of  the  two  flames — would  be 
greatest  for  those  stars  which  emitted  most  violet  light.  In 
this  way  it  would  be  possible  to  obtain  an  accurate  record  of 
the  violet  light  in  the  stars. 

Again,  the  violet  light  is  chemical  light.  All  life,  animal 
and  vegetable,  depends  upon  this  chemical  light.  If  less 
than  a  certain  amount,  all  life  would  cease  in  all  probability ; 
while,  on  the  other  hand,  if  greater,  its  very  intensity  would 
kill  plants  and  animals,  or  else  produce  a  very  exaggerated 
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state  of  life.  The  late  Sir  W.  Siemens  made  some  experi- 
ments on  the  a<5tion  of  the  eledlric  light,  which  contains  a 
very  large  percentage  of  chemical  light.  He  found  that 
when  plants  were  exposed  to  its  light  they  grew  at  a  great 
rate.  Fruits  could  thus  be  forced  at  any  season  of  the  year. 
But  he  also  found  that  if  the  light  was  left  bare  it  quickly, 
by  its  chemical  intensity,  killed  the  plants.  To  prevent  this 
the  light  was  placed  in  a  glass  globe,  glass  being  a  great 
absorbing  medium  of  the  chemical  rays  of  light. 

Various  attempts  have  been  made  to  photograph  the  stars. 

Prof.  Pickering,  in  America,  has  photographed  the  Northern 

Heavens,  to  make  a  map  and  determine  the  magnitudes. 

The  writer  of  the  present  paper  has  endeavoured  to  go  a 

step  further,  and  tried  to  determine  relatively  the  chemical 

light  in  the  stars  by  means  of  photography.    Using  a  lens 

over  2  inches  in  aperture,  various  plates  were  taken  of  the 

most  prominent  stars  with  very  interesting  results.    Alpha 

Lyrse,  which  is  a  very  white  star,  left  an  impression  on  the 

plate  with  only  five  minutes'  exposure.    Alpha  Cygni,  a  star 

of  the  same  colour,  impressed  itself  with  equal  rapidity. 

With  long  exposures,  of  one  hour  and  a  half,  as  many  as 

120  stars  were  photographed  on  a  plate  of  greater  size.    On 

one  plate  over  forty  stars  were  photographed  in  the  Pleiades, 

a  cluster  the  stars  of  which  seem  to  possess  a  large  amount 

of  chemical  light.    The  red  or  orange  stars,  as  was  to  be 

expeAed,  came  out  comparatively  faint  on  the  plate.     In 

the  case  of  a  Cete,  a  star  consisting  of  a  second  magnitude 

orange  star  and  a  6^  mag.  blue,  a  result  was  found  confirming 

Prof.  Pickering,  m.,  that  the  blue  star  came  out  the  brighter 

of  the  two.     In  some  cases,  however,  where  there  is  little 

or  no  difference  in  colour  to  the  eye,  the  impression  on  the 

plate  in  no  way  corresponds  to  the  star's  magnitude.   Hence 

a  new  line  of  research  is  opened  up — a  research  into  the 

adlinic  light  of  the  stars.     Using  the  ordinary  magnitude 

scale  as  the  basis,  it  is  possible  to  deduce  magnitudes  from 

the  photographic  plate  and  compare  them  with  the  eye 

magnitude.     Obviously  all  the  stars  photographed  will  fall 

into  one  of  three  classes ;  they  will  be  equal  in  magnitude 

to  the  star's  magnitude  as  determined  by  the  eye,  or  they 

will  be  above  it,  or  else  below  it.    Hence  we  have  a  new 

method  of  determining  accurately  the  star  magnitudes,  on 

the  one  hand,  and  on  the  other  of  cataloguing  stars  whose 

chemical  light  is  either  greater  or  less  than  the  light  that 

affedts  the  eye.    The  star  magnitudes  can  be  determined 

from  the  photographic  plate  with  the  greatest  accuracy,  and 

with  one  great  advantage— that  the  photograph  can  be  taken 
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and  the  plate  developed  and  put  away,  and  be  available  at 
any  time  for  the  determination  of  the  star  magnitudes.  Be- 
sides this  it  /is  a  valuable  thing  to  have  a  record  which  is 
pra<5tically  free  from  errors  of  the  stars  visible  at  a  given 
time  in  a  given  part  of  the  heavens. 

The  Liverpool  Astronomical  Society  has  lately,  through 
the  munificence  of  Mr.  Howard  Crabb,  been  able  to  set  up 
apparatus  for  carrying  on  the  work  of  Stellar  Photography. 
This  is  an  Equatorial  Stellar  Camera,  driven  by  clock- 
motion,  and  fitted  with  a  compound  lens  4}  inches  in  aper- 
ture. Already  some  fifteen  hundred  or  more  stars  have  been 
photographed.  The  number  of  stars  on  any  one  plate  de- 
pends on  two  conditions — the  sensitiveness  of  the  plate  and 
the  length  of  exposure.  The  great  clusters  in  Gemini  and 
Cancer,  and  the  spiral  nebula  in  Canes  Venatici,  have 
already  been  photographed,  as  well  as  several  double  and 
variable  stars.  Doubtless  as  the  work  progresses  many 
interesting  results  will  be  obtained  in  so  new  a  line  of 
research. 


II.    INCIDENTS    OF  THE    EARLY    LIFE    OF 

FRIEDRICH    WOHLER. 

(Born  July  3xst,  x8oo;  Died  September  23RD,  1882.) 

By  Miss  Katherinb  Windschbid. 

JjE'RIEDRICH  WOHLER  was  the  descendant  of  a  fa- 
^^  mily  in  comfortable  circumstances,  living  in  Central 
^^  Germany.  His  grandfather  was  Master  of  the  Horse 
to  the  Landgrave  William  IX.  of  Hessia ;  his  son,  August 
Anton,  Wohler's  father  (bom  January  28th,  1771),  studied 
the  veterinary  art  and  rural  economy,  accordmg  to  the 
wishes  of  his  family,  though  without  any  special  inclination. 
Far,  however,  from  preparing  himself  exclusively  for  this 
vocation,  he  had  profited  so  well  by  a  sojourn  of  several 
years  at  the  University  of  Marburg,  studying  the  different 
branches  of  philosophical  and  philological  science,  that  on 


.gitized  by  Google 


i884.]  Priedrkh  WohUr.  253 

leaving  the  university  he  not  only  possessed  vast  learning, 
but  the  compass  of  his  understanding  went  far  beyond  his 
professional  sphere.  Almost  immediately  after  the  conclu- 
sion of  his  academical  studies  the  young  man  was  named, 
by  the  Landgrave  of  Hessia,  Master  of  the  Horse  to  his 
son  and  heir,  who  resided  at  Hanau.  Their  relations,  how- 
ever, were  destined  to  end  in  a  peculiar  manner,  as  will  be 
told  further  on.  Anton  Wohler  now  entered,  in  the  same 
capacity,  the  service  of  the  Duke  of  Meiningen,  at  whose 
Court  he  soon  gained  an  influential  position  by  the  numerous 
reforms  which  he  introduced  in  rural  economy. 

Court  life,  however,  seems  not  to  have  agreed  with  his 
love  for  independence.  In  the  year  1806  we  find  him  the 
happy  possessor  of  an  estate  in  the  neighbourhood  of  Frank- 
fort-on-the-Main.  But  a  few  years  later  the  brilliant  results 
of  his  farming  method  had  attracted  the  attention  of  wider 
circles,  and  Wohler  was  induced  by  the  ''  Fttrst  Prima$ 
Dalberg"  to  settle  down  as  Master  of  the  Horse  at  the 
Grand-Ducal  Court.  Here  this  excellent  man  entered  upon 
the  right  field  of  adtion,  and  henceforth  devoted  himself  with 
extreme  success  to  the  furtherance  of  what  was  good  and 
beautiful.  There  existed  no  society,  working  either  for  the 
intellectual  or  the  moral  welfare  of  the  citizens,  in  which  he 
did  not  eagerly  participate.  The  Wohler  School,  founded 
twenty  years  after  his  death,  and  greatly  prospering  at  the 
present  moment,  is  the  best  proof  that  his  work  is  held  in 
grateful  remembrance  by  a  later  generation. 

An  interest  similar  to  that  evoked  by  the  contemplation 
of  this  rich  life  is  due  to  his  wife,  though  as  regards  her  we 
do  not  possess  such  extensive  information.  She  was  the 
daughter  of  the  Head-master  of  the  College  at  Hanau, — a 
tall,  stately  lady,  who  enjoyed  up  to  her  latest  days  the 
most  perfedt  health.  Those  who  knew  her  describe  her  as 
a  clever  woman,  endowed  with  inexhaustible  good  humour, 
and  with  a  gift  of  looking  at  life  in  a  gay  and  highly  original 
manner, — a  woman  who  was  never  at  a  loss  for  a  proper 
word  at  the  right  moment. 

This  short  glimpse  of  the  home  of  Wohler's  parents  is  all 
the  more  certain  to  excite  our  sympathy  as  it  shows  us  the 
favourable  circumstances  which  attended  his  development. 

Friedrich  Wohler  was  born  on  the  31st  of  July,  at  Es- 
chersheim,  in  the  house  of  his  mother's  brother-in-law,  who 
was  then  the  clergyman  of  the  village.  The  reason  why  his 
mother  was  not  at  home  on  the  eve.  of  so  momentous  an 
event  deserves  to  be  recorded,  as  it  charadlerises  the  state 
of  affairs  i^  Germany  at  that  period.    Her  husband  was 
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then,  as  has  been  said.  Master  of  the  Horse  to  the  *'  Kur- 
prinz  "  of  Hessia,  a  potentate  not  represented  by  history  in 
a  flattering  light.  His  impetuous  and  violently  passionate 
temper  knew  no  bounds.  As  he  visited  his  stables  one  day 
in  the  company  of  his  Master  of  the  Horse,  some  trifling 
circumstance  excited  his  anger  to  such  a  degree  that  he  in- 
sulted him  in  the  most  unbearable  manner,  and  finally  pro- 
ceeded to  adls  of  violence.  This  was  too  much  even  for  our 
good  Wohler ;  he  seized  a  riding-whip,  and  gave  his  Highness 
such  a  correftion  as  probably  he  had  often  deserved,  yet 
never  received.  A  good  horse  soon  removed  the  avenger  out 
of  the  immediate  jurisdiftion  of  the  chastised  potentate, 
and  the  Prince,  justly  fearing  to  appear  ridiculous,  had  sense 
enough  not  to  prosecute  the  fugitive.  Wohler's  family, 
however,  was  obliged  to  leave  the  town  in  a  hurry,  and  his 
wife  was  most  happy  to  find  refuge  in  the  house  of  her 
brother-in-law. 

When  the  boy  had  attained  his  seventh  year,  his  father 
himself  taught  him  the  rudiments  of  reading,  writing,  and 
drawing.  He  then  was  sent  to  a  public  school,  and  after- 
wards took  private  lessons  in  Latin,  French,  and  music. 

In  the  year  1814  Wohler  entered  the  Gymnasium  at  Frank- 
fort, where  he  pursued  his  studies  up  to  the  time  he  left  for 
the  University.  He  regularly  went  to  school,  and  was  pro- 
moted to  the  higher  classes  after  the  usual  time,  yet  did  not 
distinguish  himself,  as  he  afterwards  candidly  acknowledged, 
either  by  zeal  or  by  learning ;  the  reason  being  that  he  was 
constantly  engaged  in  chemical  experiments,  as  well  as  in 
the  gathering  of  minerals,  and  thus  his  tasks  were  often 
negledted.  To  this  early  awakened  passion  he  was  indebted 
for  the  honour  of  being  presented  to  Goethe,  whom  he  met 
in  the  shop  of  a  dealer  in  minerals. 

Dr.  Buch,  a  man  of  high  culture,  a  physician  by  profession, 
had  great  influence  on  Wohler's  scientific  career.  It  was 
from  him  that  he  received  the  first  impulse  for  serious  phy- 
sical studies.  He  published  in  1821  a  little  essay,  at  the 
head  of  which  Wohler's  name  appears  for  the  first  time  in 
literature.  The  use  of  Dr.  Buch's  well-assorted  library 
better  enabled  him  to  fathom  the  secrets  of  chemical  pro- 
cesses, and  soon  experimental  research  became  with  him  an 
all-absorbing  passion.  There  were  other  things  besides  that 
interested  the  boy.  He  had  regular  lessons  in  drawing,  made 
sketches  from  Nature,  and  even  tried  his  hand  at  oil-painting. 
Under  the  direftion  of  a  young  painter,  with  whom  he  took 
lessons,  he  began  to  study  more  closely  the  poetical  literature 
of  his  country,  which  then  had  already  obtained  91  high  degree 
of  perfeftion.  .,„.e.by  Google 
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When  Wohler  was  a  boy  Germany  languished  under  the 
unbearable  yoke  of  the  French  invaders.  He  was  too  young 
fully  to  feel  the  heaviness  of  the  oppression,  too  young  to 
share  the  glorious  impulse  which  aided  in  liberating  Europe 
from  the  hated  tyrant,  yet  he  preserved  in  later  years  a  vivid 
recolle<5tion  of  the  great  events  of  that  time. 

Meanwhile  our  young  friend  had,  from  a  feeble  and  even 
sickly  boy,  grown  to  be  a  strong  bright  youth.  He  himself 
attributes  this  happy  transformation  to  the  extreme  care 
which  his  parents  took  of  his  physical  development,  and  to 
their  sensible  way  of  strengthening  his  constitution. 

In  the  spring  of  1820,  when  nearly  twenty  years  old, 
Wohler  went  to  the  University.  A  family  council  had  de- 
termined that  he  should  study  medicine,  partly  because 
favourable  circumstances  seemed  to  assure  him  a  prosperous 
future  in  this  line,  partly,  because  his  own  inclination  pointed 
in  that  way.  The  first  year  he  spent  at  Marburg,  where  his 
father  had  studied  before  him,  and  where  several  old  friends 
of  his  family  still  lived,  who  had  been  requested  to  guide  the 
inexperienced  youth.  He  attended  ledlures  on  Botany,  on 
Physics  and  Mathematics,  as  well  as  on  Anatomy,  and  at 
the  expiration  of  the  year  exchanged  Marburg  for  Heidel- 
berg. His  mind  was  filled  beforehand  with  enthusiasm  for 
Prof.  Gmelin,  who  then  ledlured  on  Chemistry  at  that  town, 
and  who  throughout  his  College  life  remained  his  true  friend 
and  benevolent  adviser.  He  ardently  wished  to  attend  his 
readings :  Gmelin,  however  (in  Wohler's  case),  considered 
it  a  waste  of  time,  and  thus  it  came  to  pass  that  he,  of  all 
men,  never  heard  ledlures  on  Chemistry.  He  greatly  pro- 
fited, however,  by  the  opportunity  of  working  in  his  labora- 
tory. Nearly  all  the  time  he  could  spare  from  his  medical 
studies  he  devoted  to  Chemistry.  He  began  the  experiments 
on  cyanogen,  the  results  of  which  he  deposited  in  two 
essays,  published  in  182 1  and  1822.  In  their  author  we  al- 
ready recognise  the  accomplished  man  of  Science. 

Wohler  still  intended  to  become  a  praAising  physician, 
his  inclination  for  this  vocation  strengthening  as  he  gained 
more  precise  knowledge  of  the  pradlical  side  of  medical 
science.  In  September,  1823,  Wohler  and  a  friend  of  his 
took  their  degree  as  M.D.  It  had  been  decided  that  Wohler 
should  now  go  abroad,  in  order  to  visit  larger  hospitals. 
Another  direction,  however,  was  given  to  his  life  by  Prof. 
Gmelin,  who  advised  him  to  abandon  the  medical  science, 
and  to  devote  himself  wholly  to  Chemistry,  a  proposal  to 
which  Wohler  immediately  consented.  Stimulated  by 
Gmelin,  and  encouraged  by  the  friendly  manner  in  which  his 
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first  essays  had  been  criticised  by  Berzelius,  he  applied  to 
the  latter  for  permission  to  work  in  his  laboratory.  Berze- 
lius  replied  in  the  most  benevolent  terms,  and  this  first  letter 
opens  th6  long  and  most  interesting  correspondence  which 
united  Wohler  and  Berzelius  up  to  the  time  of  the  death  of 
the  latter. 


III.    THE   GHOST    OF   THE   SEASON. 
By  "Arqus." 

E-APPEARANCES  and  even  re-incarnations  of  the 
dead,  I  am  told,  have  undergone  a  marked  revival. 
They  are  no  longer  laughed  at  as  dreams  or  impos- 
tures of  by-gone  days,  but  meet  with  respedlful  attention 
from  men  of  learning  and  repute.  This  change  in  public 
temper  may,  perhaps,  help  to  account  for  a  fadt  lately  wit- 
nessed, above  all  places,  in  the  rooms  of  the  Society  of  Arts. 
There  and  then  was  manifested  the  ghost,  not  of  defundl 
man  or  woman,  but  of  a  three-headed  being  which  during 
its  lifetime  had  "  neither  a  soul  to  be  lost  nor  hinder-quarters 
to  be  kicked,"  and  which  is  generally  thought  to  have  made 
ample  use  of  this  privilege.  In  other  words,  the  shade  or 
"  shell "  of  the  late  Royal  Rivers'  Pollution  Commission 
has  possessed  or  **  obsessed  "  a  living  man,  and  compelled 
him  to  reproduce  once  more  its  notions  and  its  recommend- 
ations. 

Of  this  Commission  I  have  no  wish  to  speak  harshly  or 
imputatively.  It  possessed  ample  scientific  attainments, 
but  was  not  burdened  with  pra<5tical  common  sense.  It  had, 
from  the  very  outset,  strong  prepossessions,  and  it  appears 
mainly  to  have  sought  evidence  for  their  confirmation.  It 
told  us  little  that  was  new,  and  suggested,  perhaps,  still  less 
that  was  feasible.  But  had  it  not  been  for  this  ill-timed  and 
injudicious  re-appearance  the  world  would  have  been  quite 
willing  to  forget  its  shortcomings,  and  not  to  inquire  too 
closely  as  to  the  benefit  derived  by  the  nation  in  return  for 
a  heavy  outlay  of  public  money. 
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Yet,  like  many  other  and  doubtless  abler  men,  I  feel  bound 
to  re-examine  the  views  which  were  once  more  thrust  upon 
us  on  March  13th. 

I  will  first  take  in  hand  one  of  the  fundamental  dogmas 
of  the  Commission.  This  may  be  fairly  embodied  in  the 
following  words : — "  If  a  river  be  once  polluted  by  sewage 
matter,  the  water  of  that  river  was  for  ever  unfit  for  dietetic 
purposes,  and  no  pradtical  distance  of  flow  would  render 
such  a  river  safe."  This  dogma  is  professedly  based  upon 
the  experiments  of  Prof.  Frankland.  He  has  made  analyses 
of  water  taken  from  different  portions  of  a  polluted  river, 
and  has  told  us  that  as  it  flows  its  proportion  of  pollution — 
ue*9  of  organic  impurities — remains  substantially  the  same. 
He  has  also,  after  determining  the  impurities  in  a  sample  of 
sewage,  mixed  similar  sewage  with  water  and  shaken  it  up 
with  air  in  a  bottle,  in  order  to  ascertain  if  the  impurities 
were  to  any  extent  destroyed  by  oxidation  I  It  is  difficult  to 
imagine  how  any  man  accustomed  to  scientific  research,  and 
a<5ting  in  good  faith,  could  persuade  himself  or  try  to  per- 
suade others  that  this  experiment  in  the  least  degree  repro- 
duced the  conditions  found  in  a  river.  In  a  river  there  is 
doubtless,  as  in  the  bottle,  contaA  with  air  and  exposure  to 
light :  but  in  the  river  there  are  agencies  which  were  absent 
in  the  bottle.  There  are  animals  of  low  grade  which  devour 
the  filth  ;  there  are  vegetables — all  water-plants — which, 
whenever  the  sun  shines,  and  even  under  the  influence  of 
diffused  daylight,  give  off  oxygen,  and  oxidise,  or  in  common 
language  burn  up,  the  impurities.  Both  these  agencies,  I 
repeat,  were  wanting  in  Prof.  Frankland's  bottle,  whilst 
they  are  present  more  or  less  in  every  river.  In  the  Thames 
above  London  they  are  certainly  not  wanting. 

But  leaving  this  bottle  experiment,  as  a  something  child- 
ishly inadequate,  let  us  look  to  observations  made  on  the 
large  scale.  It  is  well  known  that  the  River  Oder,  the  main 
water-course  of  Prussian  Silesia,  passes  through  the  city  of 
Breslau,  and  receives  all  the  household  sewage  and  indus- 
trial waste  waters  of  that  large  city.  Dr.  F.  Hulwa  has 
recently  made  a  very  careful  examination  of  the  water  of 
the  river.  He  finds  naturally  a  progressive  deterioration  as 
it  flows  through  the  city,  reaching  its  maximum  at  a  point 
where  the  sewers  discharge  themselves.  But  on  following 
the  stream  lower  down  there  was  a  progressive  improve- 
ment, the  water  being  purified  by  the  oxygen  of  the  atmo- 
sphere and  the  aftion  of  vegetation.  At  the  distance  of 
14  kilometres  below  Breslau,  or  in  English  measurement  a 
little  more  than  9  miles,  Dr.  Hulwa  found  that  the  sewage 
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matters  could  neither  be  detected  chemically  nor  microscop- 
ically, and  that  the  water  was  of  the  same  quality  as  above 
the  city.  The  report  in  full  may  be  found  in  the  *'  Gesund- 
beits-Ingenieur/'  a  well*known  German  journal  of  sanitary 
science. 

These  investigations,  I  presume,  had  not  come  to  the 
knowledge  of  the  defundt  Commission  in  its  land  of 
shadows. 

From  Silesia  we  turn  to  the  State  of  Delaware.  Professor 
A.  R.  Leeds,  a  chemist  of  well-known  standing,  has  con- 
duiSled  very  careful  and  prolonged  experiments  on  the  pollu- 
tions of  the  Passaic  and  the  Brandy  wine  Rivers.  He 
concludes  that ''  there  is  no  foundation  in  fa<5t  for  the  oft- 
repeated  statement  that  water  once  polluted  by  sewage  can 
never  again  become  safe  for  drinking  purposes."  In  addi- 
tion to  the  adlion  of  the  atmosphere  and  of  water-plants,  he 
points  out  that  the  finely-divided  earth  washed  into  the  river 
by  rains  occludes  and  precipitates  the  impurities.  The 
Passaic  river,  it  appears,  is  pure  down  to  the  town  of  Pater- 
son,  where  it  is  polluted  by  the  sewage  and  manufafturing 
refuse.  Yet  i6  miles  lower  down  it  returns  to  a  condition 
of  purity  little  inferior  to  what  it  exhibits  above  Paterson, 
and  serves  as  a  water-supply  for  the  300,000  inhabitants  of 
Jersey  City  and  Newark.  Dr.  Leeds  writes : — "  The  river 
immediately  below  the  town  is  black  with  dye-wares ;  the 
fish  carried  over  the  Palls  are  immediately  poisoned,  and  I 
have  often  seen  the  foul-smelling  and  disgusting  water 
covered  with  their  floating  carcases."  Yet  samples  taken 
at  intervals  of  a  mile  apart  down  the  river  show  a  regular 
diminution  in  the  organic  nitrogen,  and  a  disappearance  of 
the  nitrites.  To  give  the  adlual  figures,  just  above  Paterson 
the  albumenoid  ammonia  was  found  to  be  o'oi6  grain  per 
gallon  ;  below  Paterson  it  had  risen  to  0*068  grain ;  whilst 
at  Broadway  Bridge  it  had  sunk  to  0*024,  ^^  ^^  Dundee 
Dam  to  o'oi8  grain  per  gallon.  Thus  the  gradual  oxidation 
and  disappearance  of  the  organic  matter  is  distindlly  shown. 
A  full  account  of  the  observations  and  experiments  of  Prof. 
Leeds  may  be  seen  in  the  *'  Annual  Report  of  the  Chief 
Engineer  for  the  Water  Department  to  the  City  of  Wil- 
mington, Delaware,  for  the  Year  1882"  (Wilmington  :  James 
and  Webb),  and  **  Pollution  of  the  Passaic  River  "  (Newark : 
Inglis  and  Co.) ;  or  see  "  Chemical  News,"  March  30th  and 
June  22nd,  1883  (pp.  153  and  292). 

A  third  case  may  also  be  noticed.  The  River  Vesle,  above 
the  town  of  Rheims,  is  fairly  pure.  It  is  severely  polluted 
on  its  passage  through  Rheims,  which  has  been  called  the 
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French  Leeds,  but  further  down  it  gradually  returns  to  the 
same  condition  which  it  had  above  the  town.  These  suc- 
cessive changes,  first  for  the  worse  and  then  for  the  better, 
were  shown  by  the  volume  of  free  oxygen  held  in  solution 
in  the  water,  as  determined  by  De  Lalande's  process.  As 
the  impurities  increased  this  free  oxygen  very  naturally  dimi- 
nished, thus  proving,  by  the  way,  that  such  free  oxygen  does 
actually  serve  for  consuming  organic  impurities,  and  that  if 
these  exceed  a  certain  quantity  it  is  all  used  up  faster  than 
it  can  be  absorbed  from  the  atmosphere.  But  as  the  stream 
flowed  on  the  absorption  of  oxygen  continued,  and  it  gra- 
dually gained  ground  and  was  able  to  destroy  the  impurities. 
By  degrees,  too,  water-plants  and  animals  of  higher  grades, 
which  were  unable  to  exist  immediately  below  the  town,  now 
appeared  and  completed  the  work  of  purification. 

I  admit,  of  course,  that  if  the  quantity  of  pollution  is  too 
great  in  comparison  to  the  volume  of  the  river, — if  water- 
plants  and  animals  are  poisoned  by  manufadluring  refuse, 
and  if  the  supply  of  filth  is  continuous  all  along  the  course 
of  the  river, — its  waters  will  fail  to  be  purified  by  the  natural 
agents  above  mentioned.  But  this  is  a  very  different  propo- 
sition from  the  sweeping  conclusion  of  the  Commission. 
Whether  living  organisms,  present  as  an  impurity  in  water, 
are  capable  of  being  oxidised  and  destroyed  by  aeration,  by 
the  adtion  of  aquatic  vegetation,  or  whether  they  are  capable 
of  being  removed  in  any  other  manner,  is  a  distindt  question, 
to  which  I  shall  revert  below. 

The  dogma  of  the  Commission  is  to  some  extent  based 
upon  the  analytical  method  used  by  them,  or,  more  stridtly 
speaking,  by  Professor  Frankland.  I  am  not  about  to  enter 
upon  a  discussion  of  this  method,  or  to  undervalue  it  in 
comparison  with  any  other  method.  But  as  Dr.  Percy 
Frankland  asked  his  audience  to  condemn  the  ABC  process 
for  the  purification  of  sewage,  upon  the  strength  of  an 
analysis  made  by  that  method,  I  am  compelled  to  bring  for- 
ward a  certain  historical  fadl. 

In  the  beginning  of  the  year  1872  the  Native  Guano 
Company,  proprietors  of  the  ABC  process,  were  beginning 
to  treat  the  sewage  of  Leeds.  A  formal  trial  of  forty-eight 
hours  was  made  under  the  superintendence  of  the  Sewage 
Committee  of  the  Leeds  Town  Council.  Every  hour  a 
bottle  of  the  efiluent  water  was  taken  and  sealed  by  officials 
of  the  Council,  and  at  the  end  of  the  forty-eight  hours  the 
contents  of  these  bottles  were  poured  into  a  large  vessel, 
and  thoroughly  stirred  up  together.  It  is  therefore  evident 
that  any  two  samples  of  water  taken  out  of  this  vessel 
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|DeBcription. 


Total 

Solid 

Imparity. 

1077 


—    Bedford  Water      108*4 


Organic 
Carbon. 

2-179 
2*042 


Organic 
Nitrogen. 

0-566 
1*017 


Hardness. 


Temporary* 

Total. 

A 7*9 

407 

48-6 

Bedford  Water        2*2 

32'8 

35-0 

must  have  been  identical.  Two  Winchester  quarts  were 
filled  with  this  water  by  the  officials  of  the  Town  Council, 
sealed,  and  despatched  to  Prof.  Frankland  for  analysis.  The 
one  was  forwarded  diredt  to  London,  whilst  the  other  was 
sent  to  a  gentleman  in  Bedford,  who  at  once  sent  it  on  to 
Prof.  Frankland.  Neither  of  these  bottles  was  ever  in  the 
custody  of  any  person  connedled  with  the  Native  Guano 
Company.  The  results  of  the  analysis  of  the  two  samples 
were  in  course  of  time  received  by  the  Leeds  ofiicials,  the 
one  diredlly  and  the  other  vid  Bedford,  and  are  indeed  in- 
strudlive.  They  are  here  subjoined.  The  originals,  duly 
signed,  are  in  existence,  and  can,  I  am  told,  be  produced  if 
needful. 

Thus  it  will  be  seen,  if  we  turn  to  the  most  important 
points,  that  of  these  two  identical  samples  the  one  which 
had  come  diredl  from  Leeds  is  represented  as  containing 
nearly  double  the  amount  of  "  previous  sewage  contamina- 
tion "  which  was  present  in  the  other  1  Again,  whilst  the 
diflference  between  the  two  samples  in  "  total  solid  im- 
purities" and  in  chlorine  is  trifling,  the  difference  in 
"  organic  nitrogen  "  is  nearly  50  per  cent,  that  in  "  ammo- 
nia "  nearly  30  per  cent,  and  that  in  "  nitrogen  as  nitrates 
and  nitrites  "  above  80  per  cent.  What  can  we  think  of 
analytical  methods  by  which  such  results  are  reached  ?  Yet 
it  was  on  the  faith  of  such  methods  of  analysis  that  the 
ABC  process  for  the  purification  of  sewage  was  condemned 
by  the  Rivers'  Pollution  Commission.  It  is  on  the  faith  of 
one   of  these    analyses,  exhumed,  so  to  speak,  for  the 
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IN  Parts  per  100,000. 

Nitrogen             Total  |PreviouB 

Ammonia.        as  Nitrates        Combined  Sewage            Chlorine.* 

and  Nitrites.       Nitrogen.  Contamination. 

1*550           o'372           2'ai4  i'6i8o           14*6 

1*020           o'o62           I'gig  0*8700           14*0 


Suspended  Matter. 


Mineral.  Organic.  '  Total. 

0*68  0*54  1*22 

1*82  0*06  1*88 


occasion,  that   the   old   condemnation  was   repeated   on 
March  13th. 

I  have  here  to  complain  of  something  very  like  intentional 
unfairness  on  the  part  of  Dn  Percy  Frankland  as  regards 
his  attack  upon  the  ABC  process.  The  man  who,  pro- 
fessing to  have  given  any  serious  attention  to  the  sewage 
question,  can  yet  endorse  the  statement  of  the  defun<5t 
Commission,  that  **  after  treatment  by  this  process  the 
efBuent  sewage  is  very  little  better  than  that  which  is  ob- 
tained by  allowing  raw  sewage  to  settle  in  subsidence-tanks," 
is,  to  say  the  least,  guilty  of  most  culpable  rashness.  Any 
person  who  heard  Dr.  Frankland  read  his  paper  would  be 
apt  to  think  that  the  analysis  which  he  quoted  had  been 
made  recently,  instead  of  fourteen  years  ago,  and  that  the 
sample  operated  upon  had  been  taken  at  some  place  where 
the  ABC  process  was  in  adtual  operation  in  London.  But 
if  we  turn  to  the  Report  of  the  ''  Commissioners  "  we  find 
the  whole  history  of  this  analysis.  Some  London  sewage 
was  obtained  by  the  Commissioners,  and  treated  by  them  by 
the  ABC  process,  and  was  then  analysed.  Who  guarantees 
the  corre<5t  execution  of  the  process,  or,  after  the  figures  I 
have  above  quoted,  the  accuracy  of  the  analysis  ?  No  check 
sample  could  be  taken  to  be  submitted  to  any  other  chemist. 
Nay,  the  Report  itself  contains  an  admission  that  the  treat- 
ment of  the  water  was  not  fairly,  or  at  least  judiciously, 
performed.  The  sewage,  we  are  told,  after  the  ABC  mix- 
ture had  been  added  to  it,  was  well  shaken  for  five  minutes. 
This  alone  was  enough  to  prevent  the  precipitation  from 
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being  properly  effected.  It  is  surely  singular  and  significant 
that  Dr.  Percy  Frankland  should  have  contented  himself 
with  this  old  analysis,  and  never  taken  the  trouble  even  to 
inquire  whether  it  and  the  conclusions  based  upon  it  were 
still  applicable  at  the  present  day.  Surely  a  wish  to  deal 
out  even-handed  justice  would  have  didlated  a  different 
course.  I  learn  that  he  has  since  applied  for,  and  I  believe 
received  permission,  to  take  samples  of  the  sewage  and 
effluent  at  Aylesbury.  Would  not  this  step  have  come  with 
a  better  grace  before  his  paper  had  been  read  ? 

There  is  another  point  which  here  deserves  notice.  In  the 
Commissioners'  analysis  quoted  by  Dr.  Percy  Frankland  the 
ammonia  in  the  effluent  is  found  to  be  greather  than  that  in 
the  raw  sewage.  This  is  true,  but  wherefore  ?  In  those 
days  of  **  ancient  history,"  as  Mr.  Norman  Bazalgette  not 
unhappily  calls  them,  ammonia-alum  was  used  in  the  ABC 
process,  and  a  certain  quantity  of  ammonia  was  thus  intro- 
duced. But  for  twelve  years  this  ammonia-alum  has  been 
abandoned  in  favour  of  so-called  cake-alum,  aluminium  sul- 
phate, which  contains  no  ammonia.  Now  Dr.  Percy  Frank- 
land  either  knew  of  this  important  alteration  or  not.  If 
not,  his  acquaintance  with  the  ABC  process  and  its  working 
is  indeed  archaic.  If  he  knew  of  it  and  kept  silence,  what 
shall  we  say  of  his  candour  ? 

In  the  analysis  of  the  two  identical  samples  of  Leeds 
sewage  quoted  above  there  is  an  item  "  total  solid  impurity." 
It  was  the  custom  of  the  Commissioners  to  class  everything 
found  in  water  beyond  the  oxide  of  hydrogen  as  "  impurity." 
So  it  certainly  is  from  an  abstradl  chemical  point  of  view. 
But  from  a  sanitary  point  of  view  it  is  no  such  thing.  All 
ordinary  waters  contain  carbonates  and  sulphates  of  lime 
and  magnesia,  sometimes  also  traces  of  iron  and  silica.  But 
it  is  far  from  being  demonstrated  that  these  impurities  are 
detrimental  to  health.  In  fadl  the  balance  of  medical  opinion 
seems  to  incline  to  the  convicSlion  that  soft  waters — i.e.,  those 
free  from  such  "impurities" — are  dietetically  inferior  to 
moderately  hard  waters.  Surely,  then,  to  speak  of  such 
matters  as  "  impurities  "  in  documents  drawn  up  in  the  in- 
terests of  public  health,  savours  strongly  of  sensationalism. 
It  was  a  great  misfortune  that  the  Commission  did  not 
include  at  least  one  physician. 

I  come  now  to  the  consideration  of  the  living  organisms 
— bajfteria,  or  other  microbia — which  are  now  commonly 
supposed  to  be  the  agents  of  infedlion.  The  question  has 
been  raised  whether  these  **  germs,"  if  present  in  sewage, 
can  by  any  treatment,  chemigal  or  mechanical,  be  either 
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kept  back  from  entering  the  streams  along  with  the  effluent, 
or,  if  not  kept  back,  can  they  be  destroyed  by  oxidation  or 
by  any  other  process  ?  Professor  Frankland  seems  to  have 
attended  and  testified  that  these  "  germs  " — like  nuisances 
generally — are  very  tenacious  of  life.  He  told  his  hearers 
that  they  might  be  boiled  for  three  or  four  hours  without 
being  destroyed,  and  that  they  were  little  affedted  by  cyano- 
gen and  sulphurous  acid.  Dr.  Jabez  Hogg,  the  eminent 
microscopist,  also  declared  that  oxidation  in  the  flow  of  a 
river  could  have  little  effedt  upon  living  organisms,  however 
efficient  it  might  be  in  the  removal  of  dead  organic  matter. 
All  this  may,  for  argument's  sake,  be  very  well  admitted, 
though  it  is  important  to  note — as  Sir  Robert  Rawlinson 
pointed  out — that  cholera  can  at  all  events  originate  on  a 
very  large  scale  independently  of  germ-polluted  waters, 
whilst  that  disease  may  rage  in  one  town,  and  another  town 
situate  lower  down  the  same  stream,  and  using  the  contami- 
nated waters  for  domestic  purposes,  may  entirely  escape. 
Cholera  has  also  not  unfrequently  been  known  to  work  up  a 
river,  instead  of  following  the  current.  Such  fadls  as  these, 
I  submit,  ought  not  to  be  entirely  overlooked  in  speculations 
on  the  spread  of  zymotic  disease. 

But  to  return :  if  disease-germs,  when  once  in  a  river, 
cannot  be  destroyed,  the  question  remains  whether  such 
germs,  if  present  in  sewage,  can  by  any  mode  of  treatment 
be  kept  back.  Dr.  P.  Frankland  made  the  honest  admission 
that  "  there  is  absolutely  no  evidence  that  morbific  matter, 
if  present,  would  be  removed "  either  by  irrigation  or 
"  downward  intermittent  filtration."  He  even  stated  that, 
"  On  the  contrary,  there  is  very  strong  reason  to  believe  that 
these  processes  of  purification  offer  no  sort  of  guarantee 
that  noxious  organised  matters  present  in  the  sewage  may 
not  pass  through  into  the  effluent.  For  the  removal  of 
organic  matter  by  means  either  of  irrigation  or  intermittent 
filtration  depends  upon  the  oxidising  adlion  which  a  porous 
soil  exerts  upon  such  matter,  and  is  quite  analogous  to  the 
purification  of  water  percolating  through  a  few  feet  of  soil 
into  shallow  wells.  Now,  the  instances  on  record  of  the 
percolation  of  sewage  into  shallow  wells  becoming  the  means 
of  infection  are  so  numerous  and  well  authenticated  that  it 
is  unnecessary  for  me  to  refer  to  them  here.  ...  At  Stutt- 
gart in  Germany,  and  Winterthur  in  Switzerland,  some 
years  ago,  epidemics  of  typhoid  fever  were  proved  most 
conclusively  to  have  been  caused  by'the  contamination  of 
the  water-supply  with  thg  effluent  from  irrigated  meadows." 
Dr.  Jabez  Hogg  cited  the  w^ll-known  case  of  a  stream  in 
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Switzerland  which  soaked  through  an  entire  mountain  of 
oolitic  rocks,  yet  on  emerging  into  another  valley  was  found 
to  have  brought  with  it  the  infedtion  of  typhoid  fever. 

The  present  writer  has  seen  flocks  of  sewage  fungus  along 
with  the  efiSuent  from  a  large,  fairly  deep,  and  well  managed 
sewage  irrigation  farm.  Surely,  then,  it  may  be  contended 
that  the  main  ground  for  the  alleged  superiority  of  sewage- 
irrigation  to  precipitation  processes  is  substantially  aban- 
doned by  the  above-quoted  admissions  of  Dr.  Percy 
Frankland.  He,  indeed,  argues  that  if  filtration  cannot 
remove  disease-germs,  so  d  fortiori  cannot  precipitation — a 
mistaken  inference.  There  is,  in  the  first  place,  no  evidence 
that  the  proportion  of  organic  matter  in  water  bears  any 
constant  ratio  to  the  number  of  disease-germs  which  it  may 
contain. 

If  we  accept  to  the  full  the  germ  theory  we  must  admit 
that  if  the  dejedta  of  a  single  cholera  or  typhoid  fever  patient 
be  thrown  into  a  pure  mountain  stream,  the  effedt  upon  the 
health  of  a  community  lower  down  will  be  more  serious  than 
if  the  sewage  of  an  entire  village  had  been  poured  into  it. 
Hence  determinations  of  organic  nitrogen  and  organic  car- 
bon, and  *' previous  sewage  contamination,"  throw  sur- 
prisingly little  light  upon  the  safety  or  danger  of  using  a 
stream  as  a  domestic  water-supply. 

But  there  are  fadts  which  prove  that  precipitation  pro- 
cesses— all  those  at  least  which  employ  aluminous  salts  as 
precipitants — are  not  less,  but  more  efifedtual,  guarantees 
against  the  presence  of  disease-germs  than  any  filtration  or 
irrigation  process. 

For  centuries  it  ha^  been  customary  in  China  to  add  to 
suspicious  and  polluted  waters  a  pinch  of  alum,  strain  off 
the  clear  liquid  after  standing  for  some  little  time,  and  use 
it  for  drinking  or  cooking.  For  some  years  the  French 
troops  in  Cochin  China  suffered  severely  from  dysentery  of  a 
very  malignant  kind.  It  was  observed  at  last  that  if  this 
Chinese  expedient  was  used  persons  drinking  the  water  es- 
caped the  disease.  The  microbia  are  not  necessarily  killed, 
but  are  precipitated  and  remain  in  the  sediment. 

So  decisive  is  this  readlion  that  Dr.  Brautlecht  has  intro- 
duced it  as  a  means  of  detedting  badleria,  &c.,  in  waters. 
He  makes  a  solution  of  sulphate  of  alumina,  acidulates  it 
with  hydrochloric  acid,  and  adds  a  few  drops  of  this  liquid 
to  the  water  he  is  about  to  examine.  A  few  minutes  after- 
wards he  adds  cautiously  a  few  drops  of  ammonia,  so  as  to 
neutralise  the  whole.  A  precipitate  is  formed  which  carries 
down  with  it  the  badteria.    It  is  filtered  off,  re-dissolved  in 
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a  little  acetic  acid,  and  thus  presents  the  microbia,  if  any, 
colledled  together  in  a  small  bulk  of  liquid.  This  process 
is  substantially  what  is  done  in  the  ABC  process,  the  other 
ingredients  having  different  duties  to  perform.  If,  then, 
Brautlecht's  method  is  worth  anything,  efiSuents  which  have 
been  treated  with  an  aluminous  salt  are  much  more  likely 
to  be  free  from  badleria  than  is  any  filtration  effluent. 

It  is  a  remarkable  and  instructive  fadt  that  the  majority 
of  those  authorities  who  in  former  days  denounced  sewage- 
precipitation  in  general,  and  the  ABC  process  in  particular, 
have  been  led,  on  further  observation  and  refleftion,  to  mo- 
dify their  views.  Is  the  ghost  of  the  Rivers*  Pollution  Com- 
mission to  form  the  only  exception  ? 

It  must  be  noticed  that  I  do  not  enter  into  the  general 
question  whether  the  Thames  is  an  eligible  source  for  the 
water-supply  of  such  a  city  as  London.  If  it  can  only  be 
made  so  by  the  entire  exclusion  of  sewage,  purified  or  raw, 
either  the  use  of  water-carriage  for  human  excretions  must 
be  totally  stopped  along  its  course,  or  a  large  proportion  of 
its  water  must  be  cut  off.  Dr.  P.  Frankland,  though  his 
wrath  seems  mainly  diredled  against  the  ABC  process,  yet 
admits  that  the  drainage  from  cultivated  lands,  manured 
as  they  often  are  with  human  excrement,  is  a  source  of 
danger. 

But  suppose  that  the  Thames  is  abandoned  as  a  water- 
supply,  and  that  in  its  stead  we  have  a  gigantic  aquedu<5t, 
bringing  an  artificial  river  of  soft  water  from  the  mountains 
of  Wales  or  Cumberland,  or  even  from  Scotland, — will,  in 
this  case,  all  danger  to  public  health  be  removed  ? 
Mountain  waters  often  contain  traces  of  lead,  and  soft 
waters — such  as  are  used  in  certain  towns  of  the  north  of 
England— aft  upon  the  lead  service-pipes  to  such  an  extent 
as  to  be  dangerous.  Constant  lead-poisoning  would  be,  I 
submit,  fully  as  serious  an  evil  as  an  occasional  outbreak  of 
typhoid  fever. 
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IV.    JOTTINGS    IN    SOLAR    PHYSICS. 
By  A.  H.  SwiNTON. 

i  STRONOMERS  have  long  noticed  that  one  half  of  the 
sun's  face  is  frequently  very  much  more  spotted  over 
than  the  other  half,  so  that  as  it  rotates  on  its  axis 
every  twenty-five  days  and  a  fraction  the  spots  turn  towards 
and  away  from  our  globe,  much  as  a  revolving  light  blinks 
out  its  warnings  to  the  mariner  at  sea.  If,  then,  the  sun- 
spots  indicate  progressive  changes  transpiring  in  the  luminous 
disk  of  the  sun,  and  revealed  to  us  in  the  writing  of  the 
magnetograph,  and  if  these  changes  are  in  any  way  con- 
nected with  the  amount  of  light  and  heat  emitted  by  the 
disk  of  the  sun,  we  should  then  certainly  expert  to  find  these 
sun-phases  mirrored  in  the  terrestrial  phenomena  which 
surround  us.  At  the  commencement  of  last  spring  I  devoted 
considerable  attention  to  watching  the  sun's  disk,  and  noted 
down  carefully  these  minor  times  of  spots  and  no  spots, 
which  with  the  telescopic  power  employed  appeared  to  be 
of  very  unequal  duration,  although  it  is  not  at  all  improbable 
that  they  ran  through  their  appointed  cycles  and  periods. 
Thus  when  I  began  my  diary  at  the  end  of  January  I  ob- 
served no  spots.  One  solitary  spot  came  round  on  the  left 
of  the  sun's  disk  on  February  ist,  and  inaugurated  a  period 
of  sun-spottiness  that  terminated  on  the  21st  of  the  month. 
The  sun's  disk  then  appeared  clear  until  the  25th,  when 
some  spots  came  round  again.  They  continued  visible  till 
about  the  28th,  when  they  were  on  the  point  of  disappearing 
round  the  right  side  of  the  sun's  disk.  Then  ensued  a 
period  of  no  spots  that  lasted  until  March  8th,  when  the 
great  army  of  spots  was  round  again.  They  did  not  dis- 
appear until  after  April  24th,  so  that  at  this  time  it  would 
seem  that  the  entire  superficies  of  the  sun  was  spotted  over. 
For  a  brief  period,  from  April  29th  until  May  5th,  I  observed 
no  spots. 

We  then  have  apparent  times  of  sun-spots,  indicating 
hidden  phases  of  the  sun,  that  doubtless  have  their  cycles 
and  periods.  In  connexion  with  the  times  of  spots  and  no 
spots  I  noted  down  any  sudden  atmospheric  changes  and 
any  record  of  earthquake  shocks  I  met  with ;  and  here,  I 
think,  I  fairly  detedled  a  coincidence.  Thus  on  February 
28th,  when  the  spots  were  on  the  point  of  disappearingi 
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news  came  of  earthquake  shocks  having  been  felt  in  New 
England  at  several  points ;  and  on  March  sth,  just  previously 
to  the  phase  of  sun-spottiness,  there  was  a  severe  shock  of 
earthquake  felt  throughout  Cyprus.  Between  April  29th 
and  May  5th  I  observed  no  sun-spots  and  remarked  no 
earthquakes,  nor  do  I  think  that  they  were  prevalent  the 
first  week  in  August,  when  I  observed  but  one  small  sun- 
spot.  During  the  great  seismic  calamities  of  the  year  I 
conclude  the  superficies  of  the  sun  was  much  spotted  over, 
but  I  did  not  detedt  that  the  appearance  of  spots  of  large 
size  or  great  groups  was  in  any  way  direftly  conneAed  with 
the  record  of  earthquake  disaster.  However,  if  these  few 
imperfedl  observations  be  of  any  real  weight  they  would 
point  to  the  fa<5l  that  we  have,  working  at  observatories, 
magnetographs,  which  either  record  the  minor  sun-phases  or 
the  energy  of  the  spots  on  the  sun's  disk ;  and  the  inference 
is  that  these  instruments  might  be  found  to  be  writing  down 
warnings  of  disaster  could  we  only  read  the  sudden  dashes 
and  long  lines. 

Mechanical  laws  regarded  as  constant,  and  a  statical  con- 
dition assumed,  the  rudiments  of  Physics  render  it  evident 
that  changes  in  the  heat  of  the  sun  must  cause  the  surface 
of  the  globe  on  which  we  live  to  expand  and  contract,  inas- 
much as  a  milk  jug  chinks  to  the  frost  or  the  embers  crink 
as  the  fire  subsides. 

Again,  terrestrial  laws  considered  uniform  in  operation,  a 
sudden  access  or  diminution  in  the  heat  received  from  the 
sun  should  likewise  modify  the  fluctuations  of  the  atmosphere 
and  currents  of  the  ocean,  and  these  modifications,  according 
to  the  statical  law  of  fluids  and  the  theory  of  displacement, 
should  be  universal,  inasmuch  as  when  a  fire  is  kindled 
draughts  arise  from  all  quarters  of  an  apartment,  or  as  water 
when  warmed  commences  to  eddy.  Sometimes  it  indeed 
would  appear  that,  whether  from  the  diredl  rays  of  the  sun 
or  from  an  influx  of  a  current  of  heated  air,  the  sun-spots 
associate  themselves  with  a  spell  of  abnormal  heat,  as  was 
the  case  last  year  from  June  28th  until  July  4th  ;  or  again, 
in  regard  to  the  heat-wave  that  passed  over  England  be- 
tween the  6th  and  8th  of  Odtober. 

During  this  brief  and  genial  Martinmas  summer  the 
male  starlings  at  this  place  were  deceived  into  renewing 
their  rattling  Hymenean  calls,  as  if  Spring  had  already 
breathed  over  the  land,  and  every  chimney-top  and  high 
branch  had  its  noisy  chorister.  I  likewise  noticed  the  fol- 
lowing meteorological  coincidences: — The  barometer  rose 
when  the  spots  disappeared  from  the  disk  of  the  sun  on 
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February  aist,  and  when  they  disappeared  on  April  28th  the 
weather — after  having  been  cold  and  chilly  for  a  week — 
turned  suddenly  warmer.  The  Java  eruption,  singular  to 
say,  coincided  with  a  spell  of  warm  weather  in  this  country, 
which  commenced  on  August  17th  and  broke  up  on  the  29th. 
It  is  singular  that  working  meteorologists  should  hold  a  dif- 
ference of  opinion  as  to  whether  the  sun  is  hotter  or  colder 
when  it  is  spotted  over,  as  this  causation  is  the  source  of  all 
solar  physical  theories  :  from  the  naturalist's  point  of  view 
it  should  be,  I  think,  with  little  doubt,  colder. 

Mr.  Norman  Lockyer,  a  little  time  ago,  informed  us  that 
an  examination  of  the  percentage  of  total  wreckage,  posted 
on  the  loss-book  at  Lloyd's,  showed  that  between  1856  and 
1876  most  vessels  had  been  lost  at  the  times  of  maximum 
sun-spots,  and  it  appears  that  a  return  recently  issued  and 
made  public  in  the  daily  papers  greatly  confirms  this  state- 
ment. It  shows  that  there  has  been  a  decrease  in  the 
number  of  sailing  vessels  wrecked,  commencing  with  the 
year  1874  and  ending  at  the  year  1878,  when  sun-spots  were 
fewest,  and  a  corresponding  increase  commencing  with  the 
year  1878  and  ending  at  the  year  1882,  when  sun-spots  were 
at  a  maximum.  For  example,  in  1874,  214  sailing  vessels 
were  lost  at  sea ;  in  1875,  167;  in  1876,  154;  in  1877,  156; 
in  1878,  only  129  ;  in  1879,  140 ;  in  1880,  132  ;  in  1881, 205 ; 
in,  1882,  194 ;  in  1883,  163.  As  these  statistics  involve  a 
large  fa<5tor  in  regard  to  the  sacrifice  of  human  lives,  it 
might  suggest  that  a  law  should  be  enadted  regarding  the 
over-freighting  of  vessels  when  perils  are  so  imminent.  It 
would  seem  here  the  rule  that  at  the  sun-spot  maxima 
about  twice  the  number  of  sailing  vessels  have  been  lost. 
The  local  wreck  chart,  of  our  coast  of  course,  gives  less  pre- 
cise  statements ;  it  shows  that  between  1854  ^^^  1882,  as 
far  as  I  gather,  there  have  been  fewest  wrecks  between  the 
two  opposite  sun-spot  phases,  and  most  at  the  two  epochs, 
— a  matter  which  has  doubtless  affe<5ted  insurance,  although 
the  chapter  of  accident  has  been  fairly  represented.  On  the 
other  hand,  it  has  been  remarked  that  at  the  sun-spot  mini- 
mum, or  during  the  years  1877  and  1878,  there  was  an 
increased  loss  of  life  in  mines  in  the  United  Kingdom, 
without  doubt  owing  to  an  increased  emission  and  accumu- 
lation of  fire-damp  under  certain  atmospheric  conditions. 

In  the  commercial  centres  of  the  United  Kingdom  the 
economical  aspe<5t  of  Solar  Physics  is  felt  to  be  of  moment, 
and  there  exists  an  unquiet  feeling  in  respedl  to  how  much 
is  to  be  believed  and  how  much  discredited.  Quite  recently 
a    north-country    daily    paper   undertook   to    review    the 
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Government  "  Blue  Book  "  on  the  subjedt,  the  misconcep- 
tions of  the  compiler  being  used  as  an  argument  against  the 
endowment  of  research.  "  How  is  it,"  asks  the  reviewer, 
**  that  a  year  exceptionally  wet  in  Britain  was  exceptionally 
dry  in  Mauritius  ?  At  Calcutta,  the  rainfall  in  the  maximum 
year  was  very  considerably  less  than  in  either  of  the  minimum 
years,  while  at  a  large  number  of  stations  the  year  after  the 
maximum  was  wetter  than  the  maximum  year  itself/'  The 
answer  to  these  arguments  evidently  is,  there  never  was  a 
general  rule  without  local  exception.  As  a  point  in  fadt  the 
writer  states  that  the  heaviest  British  rainfalls  in  the  century 
have  been  in  1852,  1866,  and  1872,  quoting  the  "  Astrono- 
mical Register  "  for  August,  and  he  enquires  how  any  phase 
in  the  sun-spots  is  here  indicated.  At  the  outset,  however, 
this  is  evidently  a  manifest  discrepancy  with  Symon's  Table 
of  British  Rainfall,  which  gives  1852,  i860,  and  1872  as  the 
wettest  years.  But  in  reality  both  quotations  must  be 
qualified,  since  the  rainfall  diagram  requires  to  be  equalised 
in  the  same  manner  as  the  chart  of  magnetic  variation  before 
the  causation  can  be  properly  seen  ;  and  when  this  is  accom- 
plished it  then  becomes  very  palpable  that  there  has  been 
during  the  present  century  a  rise  at  the  maximum  of  sun- 
spots,  and  a  supplementary  rise,  more  or  less  pronounced 
and  less  in  degree,  at  the  minimum.  For  instance,  a  max- 
imum of  sun-spots  occurred  in  1848, — or  more  properly  be- 
tween the  years  1847  and  1848, — and  in  1848  and  1852  the 
rainfall  was  excessive,  so  that  the  efifedt  of  the  sun-spots 
may  be  traced  continuously  from  1847  until  1852,  as  is  seen 
also  in  the  chart  of  Greenwich  declination.  The  next  epoch 
of  sun-spots  was  in  i860,  the  rainfall  of  1866  being  accre- 
dited to  the  succeeding  minimum ;  and  the  next  in  1870. 
The  rainfall  of  the  later  epoch,  however,  did  not  commence 
until  the  following  year,  and  it  attained  a  maximum  in  1872, 
while  the  magnetic  declination  at  Greenwich  reached  a 
maximum  during  1870,  and  continued  until  1872.  What  is 
wanted  is  men  of  various  endowment. 
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V.    HYLOZOISM    AND    HYLO-IDEALISM. 
By  C.  N. 

**Th6  qtiettion  of  the  anima  mundi  and  anima  htUnana  is  at 
bottom  one  and  the  same.  ...  If  matter  a^s  by  means  of  its  own 
vis  tmjto,  and  depends  on  no  extraneous  influx,  or  impulse,  the  whole 
problem  of  Immaterialism  and  Materialism,  Supematuralism  and 
Naturalism,  is  solved  in  favour  of  the  latter."~Li/^«  and  Mind  on  the 
Basis  ofModsm  Medicine,  by  Robbrt  Lbwins,  M.P. 

*'  The  philosophy  of  the  earlier  Ionic  physiologists  is  Hylozoism, — 
»•#.,  the  dodrine  of  the  immediate  unity  and  matter  of  life,  according 
to  which  matter  is  by  nature  endowed  with  life,  and  life  is  inseparably 
conneded  with  matter." — Ubbbrwso's  History  of  Philosophy. 

JHB  blind  Galileo  lamented  that  he  who  had  peopled 
the  visible  heavens  with  new  worlds,  and  widened  by 
well-nigh  unimaginable  spaces  the  boundaries  of  the 
known  Universe,  should  now  be  imprisoned  in  the  dark  and 
narrow  limits  of  his  own  bodily  frame.  It  was  a  pathetic 
complaint,  and  not  pathetic  only,  but  significant  of  that 
genius  which  in  the  noblest  intelledts  has  power  to  unify 
Science  with  Philosophy  and  with  Poetry.  To  Galileo  dis- 
coveries were  creations.  The  moons  of  Jupiter  did  not  exist 
for  the  human  race  till  revealed  by  his  telescope  ;  the  my- 
riad stars  of  the  Milky  Way  were  mingled  in  an  indefinite 
haze,  until,  seen  through  his  **  optic  glass,"  they  started  into 
bright  distinflness. 

What  is  unknown  and  unconceived  is  virtually  unreal. 
**  Let  there  be  light  "  is  a  useless  mandate  unless  there  are 
eyes  and  a  brain  which  can  translate  stimulus  into  sensation, 
and  extradt  colour  and  form  from  hueless  and  formless  im- 
pulses. Yet  the  mighty  astronomer  spoke  only  a  partial 
truth.  The  loss  which  he  mourned  was  in  reality  the  loss 
of  an  inner,  not  of  an  outer,  world ;  for  the  keenest  vision 
of  the  most  sublime  intelledtual  exaltation  could  never  have 
enabled  him  to  transcend  the  limits  of  his  own  mind  and 
his  own  organism.  The  God  within  had  been  robbed  in  part 
of  his  creative  power.  Sounds  and  scents  and  tastes  and 
touches  were  still  produced  in  the  Microcosmos,  but  the 
source  of  light  was  extindt. 

The  successors  of  Galileo  have  not  attended  to  this  lesson. 
They  terrify  us  with  material  vastness  and  splendour.  They 
bid  us  contemplate  astronomic  cycles,  which  can  indeed  be 
measured,  but  can  never  be  comprehended ;  vast,  cold,  black 
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stretches  of  interstellar  space ;  suns  tenfold,  twentjrfold,  a 
hundredfold  more  brilliant  than  ours,  whose  light  travels 
earthward  through  decades,  centuries,  or  millennia.  Then 
they  point  to  a  drop  of  dirty  water,  crowded  vdth  swiftly 
darting  animalcules,  and  tell  us  that  the  Earth,  in  compa- 
rison with  the  Universe,  is  infinitely  smaller  than  that  drop 
in  comparison  with  the  Earth,  and  that  we  and  our  indivi- 
dual and  national  concerns  are  thus  of  incalculably  less 
relative  importance  than  the  family  life  and  polity  of  Roti/era 
vulgaris.  To  all  this  we  have  listened  ad  nauseam.  We  are 
•  beginning  to  refledl  that  majesty  which  may  be  measured  by 
a  foot-rule  is  a  cheap  kind  of  majesty  after  all,  and  that  the 
exultation  of  popular  le<5lurers  in  the  sublimity  of  the  Cosmos 
(which  they  seem  to  consider  their  own  private  and  exclusive 
domain)  is  a  little  like  the  pride  of  a  Limited  Company  in 
the  ownership  of  the  largest  gasholder  in  the  world.  We 
feel  inclined  to  retort — Call  us  Rotifers  if  you  will ;  but 
remember  that  we  are  Rotifers  who  can  perceive  our  environ- 
ment, and  that  until  perceived  this  environment  is  void, 
unshapen,  and  altogether  null.  Were  the  rotiferal  con- 
sciousness capable  of  shaping  forth  the  orbs  of  heaven,  the 
consciousness  would  be  superior  to  the  orbs.  It  is  true  that 
our  spheroid  home  makes  a  short  circuit  through  space,  and 
that  the  comet  of  1811  makes  a  long  circuit.  It  is  true  that 
the  glory  of  Sirius  surpasses  the  glory  of  our  sun  ;  but  light 
unseen  and  unthought  is  not  light,  and  Sirius  owes  his 
splendour  to  the  human  imagination.  Every  man  fashions 
and  contains  a  Universe ;  and  it  is  at  least  difficult  to  under- 
stand why  the  importance  of  the  mind  should  be  in  inverse 
ratio  to  the  magnitude  of  its  contents.  To  be  cowed  before 
our  own  mental  furniture  is  to  resemble  the  mushroom 
millionaire,  abashed  by  the  size  of  his  new  house  and  the 
magnificence  of  its  carpets  and  mirrors.  Let  us  imitate 
neither  his  first  bashfulness  nor  his  subsequent  brag,  but 
learn  to  move  easily  about  our  mansion,  as  if  to  the  manner 
bom. 

Since  the  days  of  Copernicus,  Kepler,  Galileo,  Newton, 
we  have  nearly  had  time  to  grow  accustomed  to  our  sur- 
roundings. Mankind  begins  with  Geocentrism,  passed  on- 
ward through  Heliocentrism  to  the  conception  of  an 
uncentred  Universe,  and  must  now  reconcile  their  conflidling 
impulses  in  Autocentrism.  The  Geocentric  ideal  was  narrow 
and  mean.  The  small  parish  of  Earth  regarded  other 
regions  of  the  Empire  as  minor  adjundls  to  its  own  glory, 
and  the  local  King  was  popularly  supposed  to  rule  in  accord- 
ance with  this   notion.    Heliocentric  and  Acentric  ideals 
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were  wider,  but  cold,  comfortless,  incomplete.  Earth  now 
became  a  part  of  heaven ;  but  it  had  been  weighed  in  the 
balances  and  found  wanting,  and  there  was  an  end.  Nothing 
was  said  about  forces  which  could  not  be  expressed  in  units 
of  gravitation.  One  throne  of  the  village  monarch  became 
uncertain,  and  his  policy  doubtful  and  inconsistent. 

The  Autocentric  ideal  is  wide  and  lofty  as  thought,  clear 
and  vivid  as  sensation ;  for  sensation  and  thought  are  the 
ultimate  standards  to  which  we  can  appeal.  A  world-wide 
Self  governs  the  liew  Empire.  The  former  King  is  now 
recognised  as  a  subje<5t ;  nay,  as  the  offspring  and  semblance 
of  the  rightful  lord.  As  fire  and  steam  and  eleftricity  have 
been  tamed  to  the  will  of  man,  and  changed  from  foes  to 
servants,  so  the  awe  and  self-contempt  and  shuddering  sense 
of  insignificance  once  inspired  by  the  broadening  of  the 
heavens  is  now  reversed,  and  made  to  enhance  a  thousand- 
fold the  sense  of  human  dignity. 

This  is  an  illumination  which  cannot  be  wholly  rejedted 
even  in  the  present  age  of  speechifying  and  specialism,  of 
mystical  mathematics  and  transcendental  chemistry.  Sci- 
entific theorising,  indeed,  has  its  appropriate  and  worthy 
place.  It  is  valuable  as  subserving  either  practical  use  or 
philosophic  truth,  which  in  its  turn  aims  to  be  the  minister 
of  daily  happiness.  Special  researches  must  doubtless  be 
pursued  by  many  who  will  never  be  able  to  conneft  their 
theories  with  larger  generalisations,  and  who  are  from  that 
very  cause  all  the  better  theorists  on  their  own  ground  ;  but 
there  is  no  reason  why  the  minds  of  such  intermediate 
workers  should  not  be  exalted  by  the  feeling  that  their  par- 
ticular lines  of  operation  may  converge  towards  the  highest 
point  of  thought,  and  reinforce  the  divergent  lines  issuing 
thence  to  the  broad  plane  of  adlion.  The  artist  who  deco- 
rates the  altar  with  inlaid  marbles  could  not  plan  the  cathe- 
dral, but  he  knows  that  his  work  is  to  be  a  harmonious  part 
of  the  general  design.  The  station-master  must  not  fancy 
that  the  terminus  of  the  line  is,  or  ought  to  be,  at  his  little 
country  town.  He  may  never  visit  the  great  city  himself, 
but  the  very  fadl  that  there  is  a  great  city  which  he  helps 
others  to  visit  should  exercise  some  widening  influence  upon 
his  mental  horizon. 

Physiology  teaches  that  without  sensation  there  is  no 
soul,  and  that  without  specially  organised  matter  there  is 
no  sensation.  It  further  teaches  that  the  world,  as  we  know 
it,  is  composed  of  sensations  variously  combined,  and  is 
produced  within  that  '*  crumpled  pocket-handkerchief " 
galled    the   cerebrum.     And    on    this    seemingly    narrow 
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foundation  must  be  built  whatever  philosophy  the  future  has 
in  store. 

With  that  which  lies  beyond  thought  and  perception  we 
can  have- nothing  to  do  ;  nor  can  we  have  very  much  to  do 
with  thoughts  and  perceptions  which  shine  dimly  through 
long  spaces  of  years.  As  well  might  we  feign  that  the  light 
of  some  distant  star,  reaching  us  after  a  journey  of  two 
millennia,  is  the  guide  and  strength  of  our  life.  If  it  be 
tcue  that  the  worth  of  human  condudt  consists  neither  in 
its  somatic  or  spiritual  source  nor  in  in  its  finite  or  infinite 
duration,  but  in  its  own  intrinsic  quality;  that  man  has 
made  God  in  his  own  image,  and  worships  only  Self ;  that 
all  knowledge  of  others  is  a  form  of  self-knowledge ;  and 
that  all  sympathy  is  based  not  on  mere  kinship,  but  on  real 
solidarity — if  this  be  true,  it  is  clear  that  we  have  the  out- 
lines of  a  system  which  is  no  mere  speculative  philosophy, 
but  must  aflfedl  every  relation  of  pradlical  life.  And  the 
validity  of  this  system  admits  of  support  or  illustration  from 
every  department  of  Physical  Science. 

Let  us  glance  along  any  one  of  the  lines  which  radiate 
from  the  democratic  substratum  of  questionable  shapes, 
neither  wholly  animal  nor  wholly  vegetable,  and  bear,  as 
their  crowning  produdl,  some  highly  specialised  aristocrat. 
As  the  line  passes  upward  new  qualities  appear, — sometimes 
so  suddenly  that  there  is  a  temptation  to  invoke  supernatural 
agency,  and  to  account  for  the  Inexplicable  by  ascribing  its 
origin  to  the  Unthinkable.  Yet,  looking  closer,  we  see  that 
there  is  no  attribute  of  man  or  of  imagined  angel  which  has 
not  its  quaint  parody  in  a  lower  rank  of  being.  Human 
volition  and  the  "  little  living  will  **  of  the  Nautilus  differ  in 
degree,  in  power,  in  variety  of  manifestation ;  but  the 
difference  is  specific,  not  generic.  The  decorated  assembly- 
halls  of  the  Australian  bower- birds  are  not  more  distinctly 
related  to  the  artistic  achievements  of  man  than  is  the 
whirling  dance  of  the  Rotifer  to  the  manifold  activities  by 
which  man  earns  a  living. 

But  there  is  a  class  of  phenomena  even  more  worthy  of 
note  than  these  traces  of  family  likeness,  even  more  in- 
structive than  direct  evidences  of  a  common  line  of  ancestry; 
because  a  certain  seCtion  of  the  class  has  been  selected  by 
Dualists  as  the  basis  of  their  strongest  argument.  "  How 
is  it,"  they  triumphantly  enquire,  "  that  personal  identity 
persists  through  the  constant  flux  of  molecules ;  that  the 
man  who  daily  dies  by  inches,  and  is  in  like  manner  regene- 
rated, feels  himself  to  be  the  same  man  from  month  to 
month,  and  from  year  to  year  ?   How  is  it  that  he  remembers 
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past  adlions,  performed  by  muscles  and  direfted  by  a  brain 
of  which  not  one  cell  or  fibre  now  remains  intadt  ?  "  These 
questions  certainly  cannot  be  answered,  but  a  pradtical 
refutation  of  the  suggested  inference  may  very  easily  be 
found. 

The  phenomena  of  personal  identity  form  by  no  means  an 
isolated  group,  and  do  not  testify  to  anything  anomalous  in 
the  position  and  nature  of  man,  or  of  any  other  conscious 
being.  This  survival  of  self  amid  the  daily  decay  and  reno- 
vation of  its  physical  basis  is  but  a  special  case  of  that  per- 
sistence of  function  amid  mutations  of  matter  on  which 
depends  the  reproduction  of  individuals,  varieties,  and  types. 

The  elm  puts  forth  every  March  its  green  clusters  of 
flower-buds,  protefted  by  brown  scales.  It  never  varies  very 
widely  from  the  fashion  of  colouring  and  grouping  observed 
by  its  ancestors  for  generations  back.  Purple-tipped  peri- 
anth, purple-tinted  anthers,  cleft  stigma  with  delicate  crim- 
son fringe — all  are  according  to  tradition.  Advocates  of  the 
old  *'  emboitement**  theory  had  a  very  convenient  way  of 
accounting  for  such  fafts  as  these  :  they  held  that  the  un- 
fertilised ovule  already  enfolds  in  miniature  every  part  of 
the  perfeft  tree — trunk,  branches,  leaves,  flowers,  and  fruit ; 
and  that  the  animal  or  plant  cannot  develop  a  scale  or  a 
hair  which  was  not  latent  in  the  embryo.  Growth,  they 
said,  is  simply  the  absorption  of  nutriment.  The  change  is 
not  in  form,  but  simply  in  size.  Moreover,  every  germ  is 
indestrudtible,  and  has  endured  from  the  beginning  of  the 
world.  It  contains  all  its  progeny  down  to  the  end  of  time, 
and  was  itself  contained  in  its  remotest  ancestor. 

This  plausible  though  baseless  hypothesis,  it  will  be  noted, 
**  explained  "  the  riddle  of  personality  as  well  as  the  riddle 
of  heredity.  Body  and  brain  were  moulded  on  an  extensible 
framework,  gradually  distended  during  the  period  of  growth, 
and  gradually  collapsing  during  the  period  of  decay.  There 
was  an  outline  to  be  filled  up  and  overlaid  with  divers 
colours ;  and  when  all  these  were  washed  out  the  original 
sketch  still  remained.  The  idea,  though  of  course  long 
ago  discredited,  had  at  least  one  merit.  It  showed  some 
appreciation  of  the  connexion  between  two  sets  of  fadls, 
usually  considered  apart.  The  problems  suggested  by 
transmission  of  family  traits,  and  by  preservation  of  indi- 
vidual traits,  are  substantially  identical ;  and  since  the 
soul-theory  fails  to  suggest  a  rationale  of  the  former,  it  can 
no  longer  be  applied  to  the  solution  of  the  latter.  When  • 
we  know  why  the  man  is  the  father  of  the  child,  we 
shall  also  know  why  the  child  is  the  father  of  the  man. 
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Descending  from  the  organic  to  the  inorganic  world,  it 
may  seem  at  first  sight  that  nothing  analogous  is  to  be 
expedted.  Yet  if  the  body  of  man  be  modelled  by  an  in- 
dwelling spirit,  the  presence  of  a  similar  architedt  is  surely 
required  to  account  for  the  strudlure  of  a  crystal.  The 
crystal,  indeed,  does  not  exchange  particles  with  the  sur- 
rounding medium  ;  it  does  not  assimilate  or  excrete.  Yet  it 
is  able  to  preserve  a  virtual  identity  amid  material  changes. 
Fracture  it,  and  suspend  it  in  a  saturated  solution  of  the 
same  or  an  isomorphous  salt,  it  attracts  the  kindred  mole- 
cules, repairs  the  injury,  and  grows  to  an  enlarged  likeness 
of  its  former  self. 

But  the  generalisation  which  I  have  tried  to  indicate 
admits  of  a  far  wider  statement.  Phenomena  such  as 
growth,  reprodudtion,  crystallisation,  in  which  the  primitive 
form  is  (with  some  variations)  preserved  or  renewed,  are 
only  special  instances  of  the  operation  of  an  evolutional 
energy,  universally  inherent  in  Matter.  From  its  analogy 
with  human  adlion,  the  part  which  this  energy  plays  may 
be  described  as  purposive,  and  its  manifestations  are  to  be 
sought  wherever  fundlion  determines  strudture, — that  is  to 
say,  wherever  similar  properties,  belonging  to  bodies  which 
may  in  other  respedls  be  like  or  unlike,  produce  similar  re- 
sults. The  force  which  induces  sodium  to  combine  with 
oxygen,  or  hydrogen  with  chlorine,  and  permits  the  com- 
bination only  in  certain  definite  proportions,  is  as  truly 
architedlonic  as  the  force  which  evolves  the  embryo  from 
the  germinal  vesicle.  Kepler  believed  that  the  planets  were 
guided  in  their  elliptic  orbits  by  angelic  pilots,  and  the  idea 
was  worthy  of  an  age  which  installed  a  separate  spiritual 
Archseus  as  president  of  every  organic  function.  But  we 
now  know  that  the  Angel  which  moulds,  moves,  and  diredls 
each  planet  can  be  none  other  than  the  inseparable  energy 
which  inheres  in  every  atom  of  its  mass.*  Shall  we  demand 
any  other  Angel  as  Archaeus  of  the  human  brain  ?  The 
monarchs  of  heart,  liver,  and  stomach  have  long  since  been 
consigned  to  oblivion. 

We  have  now  traced  along  two  distindl  lines  of  argument 
the  essential  unity  of  man  with  his  environment.  We  have 
seen  that  he  is  the  procreator  of  the  phenomenal  world ; 
that,  by  a  wondrous  alchemy,  the  delicate  cells  of  the  cere- 
bral hemispheres  convert  stimuli  into  sensations,  and  com- 
bine  sensations   into   perceptions;   that   in   his   mind   the 

•  "  Our  great  English  geometrician,  by  his  discovery  of  universal  gravita- 
tion, was  the  real  founder,  in  Christian  times,  of  scientific  common-sense 
Materialism." — Life  and  Mind,  p.  13. 
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visible  and  tangible  Cosmos  lives  and  moves  and  has  its 
being.  We  have  seen,  also,  that  the  real  or  noumenal 
world  is  everywhere  alive  with  the  same  archite<5lonic  aftivi- 
ties  which  culminate  in  the  human  Ego ;  and  that  the 
formative  "  Spirit "  is  a  purely  material  energy,  not  less 
necessary  to  the  sand-grains  of  the  sea-shore  than  to  the 
molecules  of  the  cerebrum. 


V.    ON    SELF-MUTILATION    IN    THE    LOWER 
ANIMALS. 

fT  is  maintained  that  a  rat  if  caught  by  the  leg  ampu- 
tates the  limb  with  its  teeth,  and  escapes.  We  have 
heard  the  same  thing  said  concerning  wolves.  We 
have  been  told  by  a  friend  that  in  the  Orange  Free  State  he 
went  out  one  morning,  in  company  with  a  Boer,  to  inspeft  a 
trap  which  the  latter  had  set  for  some  plundering  baboons. 
On  coming  within  sight  they  found  that  one  of  the  tribe  was 
caught.  Thinking  him  secure  they  approached  very  delibe- 
rately, and  were  surprised  at  seeing  the  animal  suddenly 
wrench  himself  away  and  disappear  among  the  rocks,  leaving, 
as  we  were  told,  a  part  of  his  leg  in  the  trap.  We  cannot 
guarantee  these  statements,  and  we  have  strong  doubts 
whether  any  warm-blooded  animal — especially  one  so  near 
of  kin  to  man — could  survive  so  rough-and-ready  an  opera- 
tion. It  is,  however,  a  well-known  and  common  faft  that 
animals  belonging  to  various  groups  occasionally  perform  a 
mutilation  of  some  of  their  members  in  order  to  escape  from 
an  enemy.  We  know  that  the  blind-worm  and  the  lizard 
can  break  off  their  tails,  and  that  a  number  of  crustaceans, 
spiders,  and  insecfts  if  caught  by  a  leg  throw  it  off  and  flee. 
How  readily  this  is  done  by  that  com-  and  grass-destroyer 
the  crane-fly,  or  daddy-longlegs,  is  a  familiar  circumstance. 
Many  observers  must  have  seen  this  inse(5l  leave  in  this  way 
a  leg  in  the  web  of  a  spider,  and  have  noted  the  evident 
surprise  of  the  latter  on  finding  a  limb  without  a  body.  It 
is  also  on  record  that  an  Epeira,  the  well-known  geometrical 
spider  so  common  in  our  gardens  in  the  autumn,  having 
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been  bitten  in  the  foot  by  a  Tegenaria,  amputated  the  enve- 
nomed member. 

Such  cases  of  self-mutilation  have  been  of  late  carefully 
studied  by  M.  L6on  Fredericq,  especially  as  regards  crabs. 
The  results  of  his  interesting  observations  have  been  made 
known  in  the  "Archives  deZoologie  Experimentale,"  and  in 
the  "  Naturforscher." 

He  establishes,  in  the  first  place^  that  this  process  of  mu- 
tilation is  performed  in  the  same  manner  on  any  leg,  and,  if 
it  so  happen,  on  every  leg  of  one  and  the  same  animal  in 
succession.  The  fracture  always  takes  place  at  one  and  the 
same  part  of  the  leg,  in  the  continuity  of  the  second  joint, 
counting  from  the  body,  and  leaves  a  rounded  sharply-marked 
surface.  This  part  is  by  no  means  charadterised  by  unusual 
fragility.  On  the  contrary,  the  leg  of  a  dead  crab  possesses 
a  great  power  of  resistance,  and  bears  a  strain  of  several 
pounds  without  giving  way.  When  adlually  broken  it  has 
an  uneven  surface,  and  the  fradlure  scarcely  ever  occurs  in 
the  continuity  of  the  second  joint. 

Experiments  on  the  conditions  in  which  the  living  animal 
throws  off  its  leg  prove  that  a  frafture  is  eflfefted  at  the 
point  in  question  by  an  energetic  muscular  contraction. 
The  limb  is  invariably  broken  off  if  the  nerve  of  sensation 
of  the  leg  is  strongly  irritated.  M.  Fredericq  found  it  pos- 
sible to  induce  self-amputation  by  applying  a  mechanical 
irritation  to  the  sentient  nerve  of  the  leg  at  a  more  peripheric 
point.  If  this  irritation  is  less  marked,  as  for  instance  by 
gradual  seiSlion  of  the  leg,  the  animal  does  not  reaft  by  self- 
amputation.  If,  however,  the  end  of  the  nerve  thus  exposed 
is  moistened  with  alcohol,  the  crab  replies  to  this  chemical 
irritation  by  an  amputation  at  the  second  joint.  If  the  leg 
is  heated  the  thermic  irritation  at  once  produces  a  fradture 
at  the  same  place.  It  was  also  found  very  easy  to  bring  on 
amputation  by  applying  eleftricity  to  the  nerve.  These  last 
experiments  permitted  a  measurement  of  the  time.  It  was 
found  that  the  interval  between  the  irritation  of  the  nerve 
and  the  rupture  of  the  leg  is  very  variable,  ranging  from  a 
few  hundredth  parts  of  a  second  to  an  entire  second,  and 
even  more. 

After  these  experiments  had  sufficiently  proved  that  the 
amputation  of  the  legs  in  crabs  is  a  reflex  process,  M.  Fre- 
dericq endeavoured  to  ascertain  the  nerve-centre  which  is 
the  seat  of  the  mechanism.  The  removal  of  the  ganglia  of 
the  throat  had  no  influence  on  the  phenomenon.  But  if  the 
ventral  ganglia  were  destroyed  the  reflex  mechanism  was 
annulled.    The  entire  leg  might  then  be  cut  off  without 
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inducing  self-amputation.  The  dircA  application  of  elec- 
tricity to  the  ventral  ganglia  induced  in  one  case  the  ampu- 
tation of  a  leg. 

These  experiments  prove  that  the  self-amputation  of  the 
legs  of  the  crab  is  a  purely  mechanical  process,  in  which 
the  will  of  the  animal  is  nowise  concerned.  This  is  still 
more  clearly  proved  by  the  following  experiment : — A  cap- 
tive crab,  held  fast  by  one  leg,  will  exert  himself  to  escape 
until  quite  exhausted,  without  ever  coming  upon  the  idea  of 
escaping  by  throwing  off  the  leg.  If,  however,  the  limb  in 
question  is  pinched,  or  if  the  nerve  of  sensation  is  irritated 
in  any  other  manner,  the  fra(5lure  ensues  at  the  usual  point. 

Lastly,  M.  Fredericq  has  sought  out  the  last  remaining 
link  among  the  organs  concerned  in  this  strange  process, — 
the  muscles  whose  adtion  mediates  the  fracture.  He  found 
that  the  integrity  of  the  extensor  muscle  of  the  second  joint 
is  the  essential  condition  for  effe(5ling  the  fracture.  It  is 
also  necessary  that  the  leg  and  the  distal  extremity  of  the 
second  joint  should  find  a  resisting  fulcrum, — either  the 
finger  of  the  experimentalist  or  the  shell  of  the  animal 
itself. 

It  must  still  be  noted  that  this  reflex  amputation  is  never 
attended  with  loss  of  blood,  probably  because  the  muscle 
which  effe<5ls  the  rupture  remains  contra<Sled. 

M.  Fredericq  has  observed  such  self-amputations  in  the 
lobster  and  in  various  crabs,  in  the  hermit-crab,  the 
shrimp,  &c. 

Subsequent  observations  made  by  M.  Fredericq  on  a  blind- 
worm  have  convinced  him  that  the  shedding  of  the  tail  is 
efifedled  here  also  by  muscular  contra<5lion,  and  does  not  de- 
pend on  any  fragility  of  the  part,  as  the  name  Anguisfragilis 
would  seem  to  imply.  To  a  dead  specimen  which  weighed 
only  19  grms.,  a  weight  of  490  grms.  had  to  be  appended  in 
order  to  tear  off  the  tail.  If  a  living  blind-worm  was  sus- 
pended with  its  head  downwards  it  twisted  about  in  various 
diredtions,  but  without  escaping  by  breaking  off  its  tail ;  but 
if  the  end  of  the  tail  was  strongly  irritated  a  series  of  lateral 
movements  took  place  below  the  point  of  suspension,  with 
the  final  result  that  the  tail  broke  off,  whilst  the  animal  fell 
to  the  ground  and  fled. 

It  was  again  caught  and  suspended  by  the  stump  of  the 
tail.  If  the  stump  was  rubbed  with  the  fingers  the  anim^ 
broke  off  again  immediately  below  the  point  of  suspension, 
by  the  same  mechanism  of  alternating  contractions  to  the 
right  and  the  left  side  of  the  body.  Hence  it  appears  that, 
just  as  in  the  case  of  the  crab,  we  have  an  active  fraAure — 
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a  muscular  movement  of  a  reflex  charadler,  induced  by  irri- 
tation of  the  sensient  nerves  of  the  tail.  The  phenomenon 
differs,  however^  in  one  respe(5l,  in  the  crab  and  in  the  blind- 
worm.  In  the  former  the  fracture  is  effedled  at  one  only 
point,  whilst  in  the  blind-worm  several  pieces  of  the  tail 
may  be  thrown  off  in  succession. 

The  portions  thus  amputated  by  the  animal  retained  for 
more  than  ten  minutes  an  alternating  lateral  movement  to 
the  left  and  the  right.  These  movements  ceased  at  once  if 
the  spinal  cord  was  destroyed,  but  otherwise  became  gra- 
dually fainter  and  ceased,  but  reappeared  on  irritation. 
Microscopic  examination  showed  that  the  fradture  took  place 
in  the  level  of  the  sinews,  and  never  in  the  contradlile  sub- 
stance of  the  fibres. 

Experiments  with  a  lizard,  several  spiders,  and  insedts 
convinced  M.  Fredericq  that  these  animals  display  the  phe- 
nomenon of  an  adtive  self-mutilation. 

[Without  questioning  the  accuracy  of  the  observations  of 
M.  Fredericq,  and  of  the  conclusions  based  upon  them,  we 
must  be  permitted  to  doubt  whether  the  latter  are  applicable 
to  all  cases  of  self-mutilation.  On  two  occasions  we  have 
seen  a  Tipida  oleracea  fall  into  a  cobweb,  and  escape  with 
the  loss  of  a  leg.  Here  there  was  no  irritation  applied  to 
the  foot,  and  the  leg  yielded  merely  to  *'  a  long  pull,  and  a 
strong  pull,  and  a  pull  altogether,"  just  in  time.  The  case 
of  the  Epeira  is  open  to  doubt.  The  observer  thought  that 
she  was  intentionally,  amputating  the  leg  lest  the  venom 
should  extend  up  to  the  body ;  but  it  is  possible  that  the 
irritation  of  the  bite  of  the  Tegenaria  may  have  led  to  a 
reflex  fradlure.  It  is  said  that  lobster-fishers  dread  a  thunder* 
storm,  as  the  captive  lobsters  sometimes  shed  their  claws. 
Is  this  assertion  capable  of  being  verified  ?  If  so  it  does  not 
agree  with  M.  Fredericq's  observations,  since  the  adtion, 
though  doubtless  reflex,  is  not  due  to  any  irritation  of  the 
limb  below  the  point  of  fradture.] 
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VII.    ON    THE   MECHANICAL  RECEPTION    OF 

NUTRIMENT    INTO    THE 

INTESTINAL    MUCOUS    MEMBRANE. 

tT  has  long  been  known  that  the  assimilation  of  nu- 
triment  in  those  groups  of  Protozoa  which  are 
destitute  of  a  mouth,  or  an  oral  opening,  is  thus 
effe<5led ;  the  body,  consisting  of  "  sarcode  "  (protoplasm) 
emits  pseudopodia,  which  seize  upon  the  particles  of  food, 
surround,  and  imbibe  them.  In  each  of  the  pseudopodia 
there  can  be  observed  a  double  current  of  the  protoplasm — 
a  centrifugal  and  a  centripetal. 

Until  recently  this  mode  of  taking  up  nourishment  was 
supposed  to  be  confined  to  the  Protozoa,  whilst  certain  and 
trustworthy  observations  were  wanting  as  regards  the 
Metazoa.  Latterly,  however,  some  exceedingly  interesting 
results  have  been  obtained  concerning  the  Coelenterata. 

Both  in  the  Sponges  and  in  the  true  Coelenterata  nourish- 
ment is  taken  up  essentially  in  the  same  manner  as  in  the 
Protozoa, — the  only  difference  being  that  here,  in  accord- 
ance with  the  division  of  labour  charadleristic  of  the  body 
of  a  Metozoon,  this  process  is  carried  on  within  the  region 
of  the  endoderm. 

The  cells  lining  the  nutrient  cavity  possess,  like  the  entire 
body  of  the  Protozoa,  an  acSlive  amt^eboid  mobility, — i.e., 
they  retain,  to  a  certain  extent,  their  individuality  as  inde- 
pendent elementary  organisms,  and  they  flow  round  and 
envelope  the  particles  of  nourishment  by  means  of  their 
pseudopodia,  exadlly  in  the  same  manner  as  do  the 
Protozoa.  This  power  belongs  either  to  the  cells  of  the 
entire  endoderm,  or  it  is,  in  other  cases,  limited  to  certain 
regions. 

The  question  now  arises  whether  this  method  of  inter- 
cellular digestion  extends  also  to  types  higher  than  the 
Coelenterata.  This,  according  to  the  researches  of  a  series 
of  investigators,  is  aAually  the  case.  Thus,  in  the  first 
place,  the  amoeboid  movements  of  the  intestinal  epithelium 
were  dire(5tly  observed  in  the  Turbellaria,  animals  of  a  very 
low  rank. 

Subsequently  it  was  found  that  numerous  Turbellaria, 
whether  possessing  an  intestinal  canal  or  not,  take  up  their 
nourishment  direA  into  the  parenchyma.      But    not    all 


Digitized  by  VjOOQIC 


1884J  IntestifMl  Mucous  Membrane.  281 

Turbellaria  display  this  intercellular  digestion.  There  are 
some  whose  intestinal  cells  have  completely  lost  the  power 
of  taking  up  nourishment, — a  facJl  which  is  also  recognised 
in  the  Rotatoria,  the  Annelides,  and  many  other  worms. 

As  in  the  remaining  evertebrates — e.  g.,  in  the  arthropods 
and  the  mollusks — nothing  has  been  as  yet  ascertained 
concerning  intercellular  digestion,  we  might  incline  to  the 
assumption  that  the  above-mentioned  pristine  method  of 
taking  up  nourishment  has  not  been  inherited  beyond  the 
-  worms,  and  that  the  intestinal  epithelium  has  lost  its 
amoeboid  charafter,  and  has  become  to  a  certain  degree 
consolidated  along  its  free  margin.  We  might  be  disposed 
to  view  the  strongly  refringent  basal  border,  recognisable  in 
the  intestinal  epithelium  of  most  mammals,  as  such  a 
solidified  outer  zone.  As  regards  its  more  intimate  struc- 
ture various  views  have  been  suggested,  which,  however,  by 
no  means  fully  explain  the  reception  of  nourishment  as  it 
occurs  in  theantestine.  On  this  subjedt  the  following  fadls 
are  known : — 

The  molecules  of  fatty  matter  can  be  traced  direcftly  on 
this  passage  through  the  body  of  the  cells.  As  regards  the 
reception  of  the  albumen  we  had  no  definite  ground  for 
asserting  an  adlive  participation  of  the  cellular  protoplasm 
as  it  takes  place  in  the  above-mentioned  evertebrate  ani- 
mals. It  was  therefore  assumed  that  albumen  was  taken 
up  by  means  of  processes  of  diffusion  and  filtration.  Al- 
though the  diffusive  power  of  soluble  albumen  is  too  low  to 
explain  its  necessary  abundant  transmission  into  the  blood, 
yet  the  peptones  possess  a  diffusive  power  fully  sufficient  to 
meet  the  necessities  of  the  case. 

As  regards  the  mucous  membrane  of  fishes  and  amphi- 
bians, Dr.  R.  Wiedersheim  ("  Naturforsch.  Gesellschaft  zu 
Freiberg,"  and  "  Naturforscher  ")  has  observed  certain  fadts 
which  are  not  unimportant  in  their  bearing  on  this 
question.  The  intestinal  canal  of  those  vertebrates  which 
are  regarded  as  phyletically  the  oldest — the  A  mphioxus  and 
the  Cyclostonti — are  completely  devoid  of  pepsine  glands, 
and  here,  consequently,  the  formation  of  peptones  is  entirely 
out  of  the  question.  The  question  therefore  arises  whether 
here,  where  a  stomach  is  entirely  excluded,  there  exist  in 
the  intestinal  mucous  membrane  arrangements  which — in 
contradistindlion  to  what  holds  good  in  the  higher  verte- 
brates—permit the  absorption  of  unmodified  albumen.  The 
following  fadts,  observed  by  Dr.  Wiedersheim,  may  pave  the 
way  to  a  diredt  reply  to  this  question. 

VOL.  VI.   (THIRD   SBRIBS.)  U^  . 

Digitized  by  VjOOQIC 


2Sz  Mechanical  Reception  0/  Nutriment  into  the      [May, 

In  1873,  during  an  anatomical  examination  of  the  cave 
newt  (Spderpes  fuscus)  he  observed  in  the  intestinal  canal 
large  extents  of  ordinary  epitheha,  which  in  recent  prepara- 
tions displayed  no  basal  margin.  These  free  borders 
appeared  to  him  devoid  of  sharp  limits,  irregularly  ragged, 
ahd  resolved  into  fibres.  The  protoplasm  on  the  free 
margin  of  certain  cells  was  engaged  in  an  adtive  amceboid 
motion.  He  distindlly  observed  slow  changes  of  form  in 
the  cell-processes,  and  twice  he  saw  those  processes  retrafted 
into  the  body  of  the  cell. 

Dr.  Wiedersheim  further  succeeded,  when  examining 
living  sharks,  in  confirming  an  observation  of  Edinger. 
The  latter  found  in  the  mucous  membrane  of  the  intestine 
of  fishes  a  large  mass  of  lymph  cells,  which  even  penetrate 
between  the  experiments.  He  further  succeeded  in  proving, 
by  means  of  experiments  with  chopped  meat,  mixed  with 
graphite,  that  these  lymph  corpuscles  took  a  distindl  black 
colour.  He  even  believes  that  he  could  here  and  there 
recognise  the  black  pigment  in  the  interior  of  single 
epithelial  cells.  Hence  he  considers  himself  justified  in 
concluding  that  the  intestinal  epithelia  of  fishes,  like 
those  of  Spelerpes  fuscus^  are  capable  of  amceboid  move- 
ments. 

Although  Dr.  Wiedersheim  has  not  succeeded  in  diredlly 
feeding  the  epithelial  cells  of  fishes  with  granules  of 
pigments,  he  is  still  of  opinion  that  both  the  lymph  cells  of 
fishes  and  the  epithelial  cells  of  newts  subserve  a  me- 
chanical absorption  of  nutriment.  The  aAive  amosboid 
movements  of  the  intestinal  epithelia  have  been  fully 
established  in  vertebrate  animals,  as  well  as  in  many 
evertebrates.  This  amoeboid  motility  of  the  cells  he  regards 
as  a  primeval  heir-loom  from  the  lowest  vertebrates.  He 
does  not,  however,  deny  that  with  the  decrease  of  the 
.individual  a<Slivity  of  the  single  cells  their  universal  me- 
chanical power  of  taking  up  the  most  varied  kinds  of 
nutriment  declines  in  vertebrate  animals,  and  this  the  more 
as  the  chemistry  of  digestion  begins  to  play  a  more  im- 
portant part  in  consequence  of  the  development  of  different 
kinds  of  glandular  apparatus.  In  other  words,  we  have 
seen  that  the  original  method  of  taking  up  nourishment 
was  purely  mechanical,  depending  on  the  aftive  intervention 
of  the  cell  itself.  This  naturally  does  not  exclude  a  true 
intercellular  chemical  assimilation. 

In  the  higher  vertebrates — >.«.,  from  the  osseous  fishes, 
and  perhaps    even    from    certain    Selackii   upwards-^ the 
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intestinal  epithelia  lose  the  power  of  taking  up  solids.  In 
these  protoplasm  processes  of  differentiation  must  appear 
in  virtue  of  which  they  appear  adapted  solely  for  taking  up 
certain  determinate  matters  which  have  undergone  chemical 
modifications.  In  short,  the  simple  cell  now,  like  the  cells 
of  glands,  displays  a  sele<Slive  power  with  referenec  to  the 
matter  to  be  taken  up. 

This  view  must  be  capable  of  experimental  conrfimation 
in  those  vertebrates  whose  intestinal  canal  is  devoid  of 
complex  glands,  as  in  Amphioxus  and  in  the  Cyclostomi. 
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ANALYSES     OP     BOOKS. 


Geology  of  IVisconsin.  Survey  of  1873  to  1879.  Vol.  I.  Pub- 
lished under  the  Diredlion  of  the  Chief  Geologist  by  the 
Commissioners  of  Public  Printing. 

The  liberality  with  which  both  the  Federal  Government  and  the 
Governments  of  the  various  States  of  the  North  American  Union 
distribute  the  elaborate  reports  of  their  surveys  and  explorations 
deserves  the  warmest  recognition  from  the  savants  of  all  nations. 
The  volume  before  us  consists  of  three  parts,  treating  respe(5t- 
ively  of  the  general  geology,  the  natural  history,  and  the  indus- 
trial resources  of  Wisconsin.  For  the  present  we  shall  confine 
our  attention  to  the  second  of  these  se(5lions. 

Its  first  chapter  contains  analyses  of  the  principal  limestones, 
sandstones,  crystalline  rocks,  clays,  soils,  and  native  waters  of 
the  State.  One  of  the  latter,  the  Bethesda  Spring  at  Wankosha, 
presumably  free  from  human  contamination,  contains  the  large 
proportion  of  1*983  grains  of  organic  matter  per  gallon.  The 
minerals  and  rocks  are  next  enumerated  and  described,  and  are 
followed  by  a  very  elaborate  catalogue  of  the  fossils. 

Next  follows  the  local  flora.  Turning  to  the  ferns  here  men- 
tioned, we  find  a  greater  proportion  of  species  which  Wisconsin 
has  in  common  with  Britain  than  occurs  in  most  other  orders. 
Thus  the  common  brake,  the  polypody,  the  "  female  fern,"  and 
the  royal  Osmund  are  as  decidedly  native  in  Wisconsin  as 
with  us. 

In  the  Lepidopterous  fauna  we  find  a  larger  proportion  of 
diurnal  species,  the  Rhopalocera,  common  to  both  sides  of  the 
Atlantic,  than  we  do  of  the  Sphingidse  or  hawk-moths/  This  is 
exa(5lly  what  we  should  not  have  expe(5led,  a  priori,  if  we  take 
the  great  strength  and  swiftness  of  the  latter  group  of  insedls 
into  account.  We  rather  demur  to  the  statement  that  all  the 
hawk-moths  are  decidedly  noxious,  as  a  very  large  proportion  of 
them  feed  upon  plants  which  are  not  obje(5ls  of  man*s  care  and 
cultivation. 

Among  the  No(5luid2e  we  notice  the  great  development  of  the 
genus  Catocala,  to  which  the  beautiful  "  red  underwings  "  belong. 
Of  this  genus  27  species  have  been  taken  within  two  miles  of  the 
town  of  Racine  ! 

In  Chapter  IX.  Dr.  Hoy  gives  an  important  catalogue  of  the 
cold-blooded  Vertebrates  of  Wisconsin.  There  are  only  three 
lizards.  The  non-venomous  snakes  are  numerous.  Two  poisonous 
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species  only  are  mentioned, — ^the  yellow  rattlesnake  {Crotalus 
durissus)  and  the  massassanga  {Crotalophorus  tergemina).  We 
cannot  agree  with  Dr.  Hoy  when  he  pronounces  the  Crotalidae 
the  most  deadly  poisonous  serpents  known. 

Mr.  M.  Strong  gives  a  list  of  the  mammals,  in  which  the  diet 
and  habits  are  tersely  summarised,  and  an  opinion  is  given  as  to 
whether  they  merit  preservation  or  extirpation.  Most  of  the 
squirrels  are  shown  lo  be  decidedly  harmful,  as  destroying  corn 
and  eating  the  buds  of  trees. 

Mr.  King  furnishes  a  very  instru(5live  chapter  on  the  "  Econo- 
mic Relations  of  Wisconsin  Birds."  This  report  is  founded  on 
an  examination  of  the  contents  of  the  stomachs  of  over  1800 
birds.  **  The  contents  of  one-half  of  the  stomachs  were  exa- 
mined under  the  hand-lens  on  the  day  they  were  obtained,  while 
the  contents  of  750  were  transferred  at  once  to  small  phials  con- 
taining alcohol,  and  carefully  labelled."  This  material,  by  the 
permission  of  Prof.  Comstock,  was  studied  in  the  Entomological 
Laboratory  of  Cornell  University.  The  author  lays  down  the 
following  preliminary  propositions : — A  bird  renders  a  service 
when  it  is  injurious  or  destru(5live  to  plants  which  are  to  be  re- 
garded as  detrimental.  Mr.  King,  indeed,  considers  that  the 
mere  a(5l  of  cultivation  so  effedlually  controls  these  weeds  that 
but  little  work  is  left  for  birds  to  do.  We  can  scarcely  accept 
this  in  view  of  the  persistence,  if  not  the  increase,  of  many  of 
the  more  noxious  weeds.  In  England,  at  least,  the  farmer  seems 
to  gain  little  ground  in  his  war  with  the  thistle,  the  red  sorrel, 
the  groundsel,  &c. 

Mr.  King  next  states  that  a  bird  renders  a  service  when  it  feeds 
upon  injurious  mammals,  such  as  squirrels,  gophers,  rats,  mice, 
and  hares.  Further  evidence  is  here  given  of  the  damage  done 
by  squirrels,  especially  Sciurius  Hudsonius,  in  devouring  the 
eggs  and  young  of  the  small  insedlivorous  birds.  Again,  a  bird 
may  do  service  by  feeding  upon  injurious  birds  and  reptiles. 
Concerning  snakes  it  is  pointed  out  that  much  remains  to  be 
learned.  Many  species,  not  diredlly  hurtful  to  men,  do  us  indi- 
redl  disservice  by  preying  on  frogs  and  toads,  newts,  fish,  small 
birds,  &c.  Hence  a  snake-devouring  bird  is  to  be  regarded  as 
beneficial  except  it  has  counterbalancing  habits. 

The  greatest  service  which  birds  render  us  is,  however,  in  the 
destru<5lion  of  noxious  inse(5ls.  We  here  meet  with  a  passage 
against  which  we  must  put  in  a  decided  protest.  Mr.  King 
writes  : — **  Wherever  the  English  sparrow,  the  bird  so  much  de- 
cried in  our  country  of  late,  has  been  exterminated  in  Europe, 
noxious  inse(5ls  are  said  to  have  followed  in  such  abundance  that 
it  has  not  only  been  gladly  reinstated,  but  is  now  prote(5led  be- 
cause it  accomplishes  what  parasitic  and  predaceous  inse(5ls  are 
unable  to  do."  If  such  an  assertion  is  made  in  any  scientific 
treatise,  as  distinguished  from  the  mythology  of  zoophilism, 
the  alleged  multiplication  of  noxious  inse(5ts  will  be  due  to  the 
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ik(5l  that  true  insedlivorous  birds  were  destroyed  or  scared  away 
by  the  clumsy  methods  used  in  the  war  against  the  sparrow.  In 
a  later  part  of  his  work  Mr.  King  expresses  an  opinion  much 
more  in  harmony  with  fadls.  He  writes : — "  I  believe  it  (the 
English  sparrow)  to  be  a  bird  for  which  we  have  no  present  need, 
and  that  it  is  positively  in  the  way  of  a  score  of  more  useful 
species.  The  bird  has  very  few  of  those  qualifications,  indeed, 
which  are  combined  in  good  inse(5l-destroyers,  while  it  has  many 
traits  which  are  positively  vicious.  One  chipping  sparrow  {Spi- 
zella  domestica)  is  worth  two  score  of  these  imported  gamins." 

The  author  shows  further  that  a  bird  may  serve  men  by  preying 
upon  slugs  and  snails.  These  mollusks  are,  indeed,  much  less 
numerous  and  destru(5tive  in  America  than  in  the  moister  climates 
of  Western  Europe. 

The  mischief  done  by  birds  is  next  considered.  It  is  shown 
that  a  bird  is  harmful  if  it  preys  upon  earthworms,  when  it 
destroys  carnivorous  insedls,  spiders  and  myriapods,  and  the 
parasites  of  noxious  species.  Here  we  find  ourselves  in  a  sin- 
gular dilemma.  The  very  same  species  which  serve  us  are  also 
ready  to  injure  us.  Each  species  fights  for  its  own  hand.  There 
is  scarcely  an  insedl-eater  which  entirely  abjures  fruits  and  the 
buds  of  trees,  and  when  preying  upon  insedls  it  devours  indis- 
criminately the  zoophagous  and  the  phytophagous.  This  prin- 
ciple pervades  the  entire  animal  world.  The  mole  devours  the 
larvse  of  the  useful  Carabus  as  eagerly  as  those  of  the  destru(5live 
cockchafer  or  daddy-longlegs.  The  weasel  assassinates  the  mole 
as  readily  as  the  field-mouse. 

The  number  of  yet  unsolved  questions  raised  by  Mr.  King  is 
surprising,  and  many  observers  must  spend  years  in  patient 
labour  before  half  of  them  can  be  solved,  even  for  the  United 
States.  We  should  hope  that  his  treatise  will  be  republished  as 
an  independent  work ;  there  are  few  parts  of  the  world  where  it 
would  not  be  serviceable.  We  could  wish  that  similar  researches 
might  be  undertaken  in  India,  Australia  and  South  Africa,  and 
the  West  Indies. 


Selections  from  Previous  Works,  with  Remarks  on  Mr.  G.  y. 
Romanes's  *'  Mental  Evolution  in  Animals,''  and  a  Psalm  of 
Montreal   By  Samuel  Butler.    London  :  Trttbner  and  Co. 

We  have  here  selections  from  several  of  the  author's  former 
works,— from  "  Erewhon"  from  the  **  Fair  Haven,"  from  •'  Life 
and  Habit,"  from  "Evolution,  Old  and  New,"  and  from 
"  Unconscious  Memory."    There  are  also  remarks  on  "  Mental 
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Evolution  in  Animals/'  by  Mr.  Romanes,  8ele(5lion8  from  ''  Alps 
and  Sandluaries,"  and  the  <'  Psalm  of  Montreal,"  mentioned  on 
the  title-page.  Two  of  the  works  in  question — to  wit,  *'  Evolu- 
tion, Old  and  New,"  and  **  Unconscious  Memory" — ^we  have  had 
the  pleasure  of  noticing  in  the  '<  Journal  of  Science  "  some  time 
ago.  Two  others — the  **  Fair  Haven  "  and  "  Alps  and  Sanctu- 
aries *' — cannot  legitimately  come  within  our  cognizance,  though 
they  may  assist  us  in  reaching  a  correA  estimate  of  the  author's 
opinions  and  ways  of  thinking.  To  form  such  an  estimate  is  no 
easy  task.  The  whole  work,  indeed,  bears  marks  of  an  ability 
which  it  would  be  idle  to  depreciate.  But  we  can  scarcely  say 
whether  it  is  richer  in  ideas  of  value  or  in  matter  to  be  con- 
demned. The  author's  views,  on  most  questions,  go  completely 
askew  of  those  commonly  accepted  at  home  or  abroad,  in  the 
present  or  in  the  past.  He  sees  the  world  as  no  one  else  sees  it, 
and  therefore  often  in  a  very  instru(5live  light. 

We  must  not  forget  to  point  out  that  in  all  this  there  is  no 
aiFedled  singularity,  no  straining  to  be  original.  By  birth  and 
breeding  he  is  a  citizen  of  the  realm  of  paradox.  These  charac- 
teristics appear  most  strikingly,  perhaps,  in  **  Erewhon," — the 
strangest,  and  probably  the  most  repulsive,  Utopia  ever  written. 
So  repulsive,  indeed,  that  were  the  "  Erewhonians "  a(5tual 
beings  a  crusade  for  their  extirpation  would  seem  not  merely 
legitimate,  but  imperative.  But  in  reading  the  chapters  taken 
from  this  book  we  are  constantly  in  doubt  whether  Mr.  Butler 
propounds  Erewhon  as  a  model  for  imitation,  whether  he  is  not 
satirising  certain  world-betterers  and  maudlinists  in  our  own 
country,  or  whether  he  is  not  simply  following  his  natural  bent 
for  inverting,  reversing,  and  turning  things  in  general  topsy- 
turvy. He  says,  indeed,  of  the  Erewhonians, — and  the  remark 
is  not  uncharadleristic, — *'  The  people  whose  sense  of  the  fitness 
of  things  was  equal  to  the  upraising  of  so  serene  a  handiwork  " 
(i.Cf  an  archite(5lural  masterpiece)  "  were  hardly  likely  to  be 
wrong  in  the  conclusions  they  m*ght  come  to  upon  any  subjedl." 
Surely  a  most  delusive  test  ? 

The  main  peculiarity  of  the  Erewhonians  is  that  they  punish 
sickness,  and  cure,  or  pretend  to  cure,  crime.  They  have  no 
physicians,  but  in  their  stead  a  class  of  beings  called 
"  straighteners,"  one  of  whom  is  voluntarily  called  in  by  a 
scoundrel  who  has  committed  arson,  forgery,  robbery  with  vio- 
lence, or  the  like,  in  order  that  he  may  be  restored  to  moral 
health, — a  most  improbable  supposition,  especially  among  a 
community  which  does  not  attach  to  crime  the  disgrace  which  it 
incurs  among  sane  people.  It  may  be  useful  to  meet  the 
sophistry  of  the  judge  by  pointing  out  those  distincflions  between 
disease  and  crime  which  ought  to  forbid  any  rational  person  from 
even  imagining  that  their  respedlive  treatment  can  be  con- 
vertible. Disease  is  a  state  for  the  most  part  entirely  out  of  the 
control  of  the  sufferer.    Crime  is  an  a<5l  or  series  of  a^s,  each 
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perfe<5Uy  within  the  control  of  the  rogue  or  the  ruffian.  No 
person  can  say  that  he  has  a  dire(5l  vested  interest  in  his  neigh- 
bour's health,  save  in  the  case  of  infectious  diseases.  Every 
man  has  a  distinct  interest  in  the  absence  of  crime  from  the 
community.  He  has,  so  to  speak,  a  diredl  personal  quarrel  with 
the  criminal,  which,  in  civilised  society,  he  hands  over  to  judge, 
jury,  gaoler,  and  if  needful  to  the  hangman.  But  who  can  say 
that  he  is  in  the  remotest  aggrieved  if  some  one  in  the  next 
street  suffers  from  neuralgia,  or  bronchitis,  or  asthma,  or  gout  ? 

Again,  even  if  for  argument's  sake  we  admit  the  sick  man  to 
be  a  nuisance,  we  find  that  he  either  recovers — and  in  that  case 
ceases  to  be  a  nuisance  — or  dies  prematurely,  and  then  equally 
troubles  us  no  longer.  But  the  criminal  does  not  cease  to  com- 
mit crime,  nor  does  he,  save  for  the  interference  of  the  law,  die 
sooner  than  he  otherwise  would  have  done.  The  sick  man, 
again,  craves  to  be  restored  to  health  ;  the  criminal  does  not 
crave  to  become  a  law-abiding  citizen,  though  he  may  be  de- 
sirous to  escape  detection  and  its  consequences.  Lastly,  we 
can  in  most  cases  ascertain  whether  the  invalid  is  restored  to 
health  or  not ;  but  we  have  no  means  of  judging  whether  the 
criminal  is  really  "  cured,"  or  if  he  is  merely  biding  his  time. 
This  subjedl,  however,  cannot  be  here  pursued  further,  from  . 
want  of  space. 

The  "  Colleges  of  Unreason  **  in  **  Erewhon  "  are  perhaps  not 
such  exceptional  institutions  as  the  author  imagines.  For  what 
else,  after  all,  are  all  our  institutions  for  cram  and  examinations  ? 
Of  examinations,  indeed,  Mr.  Butler  is  not  enamoured,  though 
he  unfortunately  believes  that  all  universities  are  necessarily 
examinational. 

Turning  to  the  end  of  the  book  we  find  the  "  Psalm  of 
Montreal,"  a  poem,  and  one' with  which  we  can  have  little  sym- 
pathy. Mr.  Butler,  it  seems,  visiting  the  Montreal  Museum  of 
Natural  History,  found  a  statue  of  the  Discobolus  '<  banished  from 
public  view  to  a  room  where  were  all  manner  of  skins,  plants, 
snakes,  inse(5ls,  &c.,  and  in  the  midst  of  these  an  old  man, 
stuffing  an  owl," — in  other  words,  the  curator's  workroom.  Mr. 
Butler  was  wroth,  and  "  a  dialogue,  perhaps  true,  perhaps 
imaginary,  perhaps  a  little  of  one  and  a  little  of  the  other,"  gave 
rise  to  the  author's  lines.  To  his  protest  the  curator  is  repre- 
sented as  replying : — 

*'  The  Discobolus  is  put  here  because  he  is  vulgar, 
He  hath  neither  vest  nor  pants  with  which  to  cover  his  limbs  ; 
I,  sir,  am  a  person  of  most  respedable  connexions, 
My  brother-in-law  is  haberdasher  to  Mr.  Spurgeon."    {Sic) 

Now  the  proper  reply  of  the  curator  would  have  been  that  the 
Discobolus,  in  a  Museum  of  Natural  History,  however  beautiful 
in  itself,  is  simply  "  matter  in  the  wrong  place,"  i.e.,  dirt.  It  is 
also  hard  for  us  to  believe  that  any  naturalist  would  bring  forward 
a  connedlion  with  Mr.  Spurgeon  as  a  claim  to  consideration* 
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Had  he  said  '<to  Darwin  or  Haeckel,  to  Agassiz  or  Leconte/*  this 
dialogue  would  have  had  a  greater  semblance  of  probability. 
The  refrain  <<  O  God  !  O  Montreal !  *'  is  little  suited  to  English 
tastes.  To  the  Theist  of  every  grade  it  seems  irreverent,  and  to 
the  Agnostic  and  the  Atheist  simply  foolish. 

From  an  examination  of  the  Preface,  as  well  as  from  other 
portions  of  the  book  before  us,  we  learn  that  Mr.  Butler's  rela- 
tions with  his  brother-evolutionists  are,  as  diplomatists  say,  in  a 
state  of  tension.  He  has  a  difference  with  Mr.  Romanes,  and 
remarks  that  **  It  is  no  longer  usual  for  men  of  any  but  the 
lowest  scientific  standing  to  correcfl  their  misstatements  when 
they  are  brought  to  book.  Science  is  made  for  Fellows  of  the 
Royal  Society,  and  for  no  one  else,  not  Fellows  of  the  Royal 
Society  for  Science ;  and  if  the  having  achieved  a  certain  posi- 
tion should  still  involve  being  obliged  to  be  as  scrupulous  and 
accurate  as  other  people,  what  is  the  good  of  the  position  ?  " 
Again,  **  If  I  had  not  ere  now  had  reason  to  set  down  Mr. 
Romanes  as  one  who  was  not  likely  to  be  squeamish  about 
trifles.*'  These  passages,  which  we  find  in  the  Preface,  refer  to 
an  error  made  by  Mr.  Romanes  in  asserting  that  the  late  Canon 
Kingsley  had  sent  to  "  Nature,"  in  January,  1867,  a  letter  on 
inherited  memory.  In  reality,  as  Mr.  Romanes  has  since  shown, 
the  quotation  should  have  been  from  "  Fraser"  for  June,  1867. 
Canon  Kingsley  there  and  then,  treating  of  the  migration  of 
birds,  writes: — "  Something  told  him  (the  wood  wren). that  his 
mother  had  done  it  before  him,  and  he  was  flesh  of  her  flesh, 
life  of  her  life,  and  had  inherited  her  instindl,  as  we  call  heredi- 
tary memory,  in  order  to  avoid  the  trouble  of  finding  out  what  it 
is  and  how  it  comes."  Mr.  Butler,  however,  is  by  no  means  fully 
satisfied.  He  writes  :-r-**  It  is  plain  that  he  (Mr.  Romanes)  in- 
tends to  convey  the  idea  that  Canon  Kingsley  advanced  the 
theory  that  instindl  generally  is  inherited  memory,  which  indeed 
his  words  do ;  but  it  is  hardly  credible  that  he  should  have  left 
them  where  he  did  if  he  had  realised  their  importance." 

At  any  rate  the  publication  of  Canon  Kingsley's  words  with 
the  exadl  reference  to  their  source  should  exculpate  Mr.  Romanes 
from  the  charges  brought  against  him  in  the  Preface.  Mr.  Butler 
is  not  of  this  opinion.  He  writes : — "  The  late  Mr.  Darwin 
himself,  indeed, — whose  mantle  seems  to  have  fallen  more  espe- 
cially and  particularly  on  Mr.  Romanes, — could  not  contradidl 
himself  more  hopelessly  than  Mr.  Romanes  does."  Again : — 
"  Fortunately  Mr.  Romanes  is  not  Mr.  Darwin ;  and  though  he 
has  certainly  got  Mr.  Darwin's  mantle,  and  got  it  very  much  too, 
it  will  not  on  Mr.  Romanes'  shoulders  hide  a  good  deal  that 
people  were  not  going  to  observe  too  closely  while  Mr.  Darwin 
wore  it."  It  is  somewhat  singular  that  whilst  Darwin  had,  in 
the  earlier  part  df  his  career,  enemies  so  many,  so  influential, 
and  so  able,  any  faults  or  shortcomings  of  his  could  remain  hid- 
den to  be  ultimately  detedled  by  Mr.  Butler ! 
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But  we  must,  for  the  present,  pursue  our  examination  of  this 
strangely  interesting  work  no  further,  the  more  as  we  hope  at  no 
distant  date  to  lay  before  our  readers  an  estimate  of  Mr.  Butler's 
contributions  to  the  dodlrine  of  Evolution. 

A  strange  oversight,  on  page  loi,  demands  the  author's 
attention.  It  is  there  said  that  Sir  Humphry  Davy  discovered 
oxygen. 


Proceedings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool (during  the  Seventy-first  Session,  1881-82).  No. 
aXXVI.  London :  Longmans  and  Co.  Liverpool :  D. 
Marples  and  Co.,  Limited. 

This  volume  is  rich  in  excellent  matter.  For  once  non-scientific 
articles  are  in  a  minority  in  number.  One  of  them,  on  the 
"  Revision  of  the  New  Testament,"  by  Dr.  Nevins,  seems  so 
unmistakably  theological  in  its  charadler  that  we  wonder  its 
admissibility  was  not  questioned. 

We  have  first  to  notice  a  communication  on  Fresh-water  Mol- 
lusca  from  Lake  Tanganyika,  by  the  Rev.  H.  H.  Higgins.  The 
author  questions  whether  in  all  cases  the  morphology  of  the  soft 
parts  of  mollusks  affords  better  indications  of  blood-relationship 
than  does  that  of  the  hard  parts.  He  mentions  that  he  has 
personally  taken  from  the  Sea  of  Galilee,  and  from  a  stream  near 
Jericho,  shells  resembling  those  from  Lake  Tanganyika,  and  he 
refers  to  the  conjecture  that "  the  Valley  of  the  Jordan,  the  Red 
Sea  (then  closed  at  the  southern  end),  the  Valley  of  the  Upper 
Nile,  and  the  great  African  lakes  formed  portions  of  one  vast 
fresh- water  lake  system  in  Eocene  times."  Some  of  the  shells 
in  question,  however,  imitate  marine  forms.  Mr.  Higgins  there- 
fore asks  whether  they  are  vestiges  of  a  time  when  Africa  was 
submerged.  **  If  so,  we  have  Mollusca  placed  in  one  genus 
which  in  their  pedigree  were  wide  asunder — a  converging  instead 
of  a  diverging  pedigree." 

Mr.  J.  Linton  Palmer  calls  attention  to  a  curious  ethnological 
fa(5l :  in  the  primeval  implements  hitherto  found  in  the  American 
continent  the  groove  or  gouge  type  prevails  in  the  north,  and  the 
straight-edge  or  chisel  in  the  south. 

Mr.  E.  Davies,  F.G.S.,  the  President,  delivered  an  Inaugural 
Address  on  Chemical  Force.  Its  chara(5leristic  is  a  philosophic 
caution.  The  speaker  admits  that  **  in  the  simplest  chemical 
readtions  there  is  much  that  we  cannot  understand.  The  old 
philosopher,  Kanada,  knew  as  much  as  we ;  and  Adrishta^  the 
Unseen,  is  still  the  best  name  we  can  give  to  the  chemical  force. 
•    .   .   •    Nothing  must  be  accepted  as  articles  of  scientific  faith 
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to  be  accepted  under  penalty  of  scientific  excommunication. 
....  When  we  cannot  fully  explain  all  that  is  involved  in  the 
formation  of  a  drop  of  water,  I  think  we  ought  not  to  dogmatise 
on  the  profound  mysteries  of  life  and  sensation."  This  is  well 
put. 

'<  Some  Popular  Misconceptions  of  Darwinism/'  by  Rev.  S. 
Fletcher  Williams,  is  a  timely  paper,  though  the  author  in  the 
latter  part  of  his  paper  uses  the  term  Darwinism  in  its  popular 
sense,  as  synonymous  with  Evolutionism.  He  combats  the  pre- 
vailing error  that  Darwinism  undertakes  to  account  for  the 
origin  of  life.  He  shows  that  Darwin  did  not  profess  to  pene- 
trate this  mystery,  and  that,  in  the  words  of  Prof.  Tyndall,  the 
Evolution  hypothesis  "  does  not  solve— does  not  profess  to  solve 
— ^the  ultimate  mystery  of  this  universe."  The  author  next 
touches  the  misconception  that,  according  to  Darwin,  man  is 
only  a  little  more  advanced  than  the  brutes.  Among  the  scoffers 
who  make  this  assertion — one  and  all  we  believe  ignorant,  and 
contemptuously  ignorant,  of  Biology — is  mentioned  Mr.  Froude, 
in  his  Address  at  the  University  of  St.  Andrews.  Another  cur- 
rent assertion  is,  that  if  man  has  been  developed  out  of  the 
lower  forms  of  life  he  is  in  danger  of  losing  his  soul  and  his 
hope  of  immortality.  The  worthy  people  who  are  moved  by  this 
dread  would  doubtless  shudder  if  told  that  most,  if  not  all,  of  the 
arguments  advanced  to  prove  the  immortality  of  man  apply  with 
no  less  force  to  the  brutes  also.  But,  passing  over  this  difficulty, 
the  author  asks — "  If  we  are  made  out  of  the  dust,  where  did  we 
get  our  immortal  souls  ?  If  we  have  developed  out  of  some 
lower  form  of  animal  life,  is  there  any  more  mystery  about  the 
soul  than  on  the  other  theory  ?  "  The  author  justly  maintains 
that  *'  the  theory  of  Darwin  does  not  touch  the  question  of  my 
spiritual  nature  or  my  immortality." 

The  last  popular  outcry  against  Darwinism  is  "  that  it  is 
godless,  atheistic ;  that  it  involves  the  exclusion  of  God  and  of 
design  from  the  universe."  This  view  has  found,  it  appears,  an 
advocate  in  Mr.  Gladstone,  who,  in  his  Address  at  the  Shaw- 
street  College,  declared  that  in  our  time,  "  upon  the  ground  of 
what  is  called  Evolution,  God  is  relieved  of  the  labour  of  crea- 
tion." We  are  here  reminded  of  an  utterance  of  his  great  rival, 
Earl  Beaconsfield,  to  the  effedl  that  in  the  question  as  to 
whether  a  man  was  a  monkey  or  an  angel,  he  was  <<  on  the  side 
of  the  angels." 

Such  sayings  are  the  more  to  be  regretted  since,  according  to 
a  prevailing  English  superstition,  a  member  of  the  Privy  Coun- 
cil, simply  as  such,  and  without  any  especial  study,  is  entitled 
to  deliver  an  authoritative  opinion  on  any  question  whatever. 

"  On  the  Justifiability  of  Scientific  Experiments  on  Living 
Animals,"  by  Dr.  F.  Pollard,  is  an  able  paper,  but  the  author 
curiously  enough,  does  not  see  the  argument  which  completely 
crushes  the  Bestiarians.    After  speaking  of  the  cruelties  inflidled 
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under  the  name  of  sport,  he  goes  on  to  say : — "  But  I  cannot 
say  that  they  afiford  any  reason  why  persons  who  think  it  better 
to  begin  by  attacking  vivised^ion  should  be  precluded  from  doing 
so  until  all  these  pain-giving  sports  are  done  away  with. 
Cruelty  by  one  set  of  people  is  no  excuse  for  cruelty  by  another 
set  of  people,  and  it  is  no  justification  of  physiologists,  if  they 
are  cruel,  that  farmers  and  poulterers,  and  rat-catchers  and 
angling  bishops,  and  country  gentlemen  and  benevolent  ladies 
are  all  cruel  in  various  ways,  or  even  that  they  are  more  cruel 
than  physiologists  themselves."  The  words  we  have  just  quoted 
prove  that  Dr.  Pollard  has  failed  rightly  to  apprehend  the  *'  in- 
consistency '*  argument.  We  grant  that  any  person  who  believes 
that  the  infIi<5lion  of  pain  upon  animals  is  wrong  under  any  cir- 
cumstances, and  who  lives  up  to  his  belief,  might  be  justified  in 
beginning  by  attacking  vivisedlion  if  he  thought  proper.  But 
any  one  who  does  infli(5l  pain,  or  who  procures  its  inflidlion  by 
others,  has  no  logical  right  to  say  a  word  against  vivisedlion, 
unless  he  can  prove — which  these  worthies  never  even  attempt 
— that  the  infli(ftion  of  pain  in  pursuit  of  knowledge  is  less  justi- 
fiable than  for  any  other  purpose.  To  the  legal  quibble  that 
**  two  blacks  do  not  make  one  white  '*  (they  may  do  in  case  of 
chemical  combinations)  we  oppose  the  common  sense  proverb 
anent  the  kettle  and  the  pot,  or  that  sterner  and  more  authorita* 
tive  warning — "  Thou  hypocrite,  first  cast  out  the  beam  out  of 
thine  own  eye,  and  then  shalt  thou  see  clearly  to  cast  out  the 
mote  out  of  thy  brother's  eye." 

We  regret,  further,  to  find  that  Dr.  Pollard  pays  a  very  need- 
less compliment  to  at  least  one  prominent  Bestiarian — that  he 
accepts,  in  its  main  features,  the  disgraceful  Adl  of  1876,  and 
that  he  expresses  no  regret  for  the  cardinal  blunder  of  physiolo- 
gists and  of  the  medical  papers  in  accepting  this  measure  with 
good  grace,  in  advocating  loyal  adherence  to  its  regulations  on 
the  part  of  investigators,  and  deprecating  further  agitation  on 
the  subjecfl.  They  were  warned  what  the  result  would  be,  but 
they  took  no  heed. 

The  paper  on  the  **  Metamorphoses  of  Lepidoptera  from  Santo 
Paulo,  by  E.  Dukinfield  Jones,  C.E.,  a  Corresponding  Member  of 
the  Society,  is  a  most  valuable  produ(5lion.  Not  content,  like  too 
many  naturalists  when  visiting  tropical  regions,  with  capturing 
specimens,  he  worked  out  the  metamorphoses  of  83  species, 
making  drawings  and  giving  descriptions  of  the  larvae  and  pupae. 
He  noted  their  habits,  the  time  they  spend  in  the  larva  and  the 
pupa  state,  their  manner  of  flight,  the  number  of  broods  in  the 
year,  and  a  variety  of  other  particulars.  All  this  good,  sound 
work  was  done  without  assistance,  and  amidst  professional 
duties.  The  specimens,  we  understand,  are  all  deposited  in  the 
Liverpool  Free  Public  Museum. 

The  next  volume  of  the  Society's  "  Transa(5lions  and  Pro- 
ceedings "  will  be  noticed  in  our  June  number. 
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Bulletin  of  the  Philosophical  Society  of  Washington.    Vol.  IV. 

This  volume,  containing  the  minutes  of  the  Society  from  Odlober 

?,  188O9  to  June  iiy  1881,  has  been  late  in  making  its  appearance, 
'he  first  memoir  we  notice  is  on  the  "  Animal  Population  of 
the  Globe," — a  somewhat  ambiguous  title.  It  is  here  taken  to 
mean  a  census  of  the  domestic  mammalia  throughout  the  world. 
The  grand  total  is  taken  at  about  1500  millions,  or  substantially 
the  same  as  the  number  of  human  beings.  The  writer  concludes 
with  some  remarks  on  the  moral  bearings  of  domestication.  He 
contends  that  man  creates  more  life  than  he  destroys,  and  that 
his  methods  of  destrudlion  are  less  painful  than  those  of  Nature. 
It  may  however,  we  think,  be  fairly  questioned  whether  any 
creatures  existing  in  a  wild  condition  lead  lives  so  miserable  as 
those  of  the  majority  of  beasts  of  burden. 

Profs.  Pumpelly  and  Smythe  have  been  investigating  certain 
important  sanitary  problems.  They  find  that  the  filtration  of 
water  through  many  feet  of  fine  sand  is  insufficient  to  remove 
**  badleroidai  organisms — a  proof  that  irrigation,  or  "  intermittent 
downwards  filtration,"  does  not  deprive  sewage  of  its  dangerous 
properties.  The  authors  confirm  Wernich*s  results,  viz., .that 
air  passing  over  putrefying  fluids  does  not  take  up  organisms 
therefrom — a  conclusion  which  seems  to  show  that  the  danger  of 
living  near  a  polluted  river  has  been  over-rated. 

Mr.  Simon  Newcomb  communicated  a  paper  on  the  "  Relation 
of  Scientific  Method  to  Social  Progress."  The  bulk  of  this  paper 
scarcely  comes  within  our  cognizance,  but  we  may  legitimately 
and  approvingly  quote  the  following  passage : — "  I  make  bold  to 
say  that  the  greatest  want  of  the  day,  from  a  purely  praiflical 
point  of  view,  is  the  more  general  introduction  of  the  scientific 
spirit  and  the  scientific  method  into  the  discussion  of  those  poli- 
tical and  social  problems  which  we  encounter  on  our  road  to  a 
higher  plane  of  public  well-being."  The  same  writer  further 
remarks : — "  I  think  Prof.  Clifford  was  very  happy  in  defining 
science  as  organised  common  sense.  The  foundation  of  its 
^idest  general  creations  is  laid,  not  in  any  artificial  theories,  but 
m  the  natural  beliefs  and  tendencies  of  the  human  mind."  Is 
this  so  ?  Was  not  the  dodlrine  of  the  rotundity  and  the  rotation 
of  the  earth  a  flat  revolt  against  these  same  **  natural  beliefs  and 
tendencies ''  ?  Is  not  "  common  sense ''  still  vaunted  as  being 
the  safeguard  of  the  British  Philistine  against  Evolutionism  ? 

Mr.  S.  M.  Burnett,  discussing  colour-perception  and  colour- 
blindness, objedled  to  the  Young-Helmholtz  theory,  and  also  to 
the  view  of  Prof.  Hering,  who  assumes  that  there  are  in  the 
retina  three  chemical  compounds,  which  he  names  the  black- 
white,  the  red-green,  and  the  blue-yellow.  He  has  devised  a  plan 
(published  in  full  in  the  '*  Archives  of  Ophthalmology  "}  for  the 
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systematic  education  of  the  colour  sense  in  children.  It  would 
be  well  if  all  the  perceptions  were  systematically  cultivated. 

Mr.  Gallaudet  referred  to  the  proceedings  at  the  International 
Convention  of  Teachers  of  the  Deaf  and  Dumb,  and  declared 
himself  in  favour  of  the  oral  method  in  contradistindlion  to  that 
of  signs. 

Mr.  J.  W.  Chickering  gave  an  account  of  the  elevations,  the 
climate,  and  the  flora  of  the  Roan  Mountains  in  North  Carolina. 
The  peculiar  plants  met  with,  even  at  altitudes  of  6000  feet  and 
upwards,  are  scarcely  sub-alpine,  and  between  3000  and  4000  feet 
the  forest  trees  are  magnificent.  The  individual  masses  and 
ranges  appeared  to  have  been  formed  by  the  erosion  of  a  table- 
land. 

Mr.  Lester  F.  Ward  read  a  very  elaborate  memoir  on  the  flora 
of  Washington  and  its  vicinity.  The  author  describes  with  some 
humour  the  botanist's  point  of  view,  which,  we  may  add,  is  pre- 
cisely that  of  the  zoologist  in  every  department : — *'  Rich  fields 
of  corn  are  to  him  waste  lands ;  cities  are  his  abhorrence ;  and 
great  areas  under  high  cultivation  he  calls  <  poor  country ' ;  while, 
on  the  other  hand,  the  impenetrable  forest  delights  his  gaze,  the 
rocky  cliff  charms  him,  thin  soiled  barrens,  boggy  fens,  and  un- 
reclaimable  morasses  are  for  him  the  finest  lands  in  a  State. 
The*  axe  and  the  plough  are  to  him  s3rmbols  of  barbarism,  and 
the  reclaiming  of  waste  lands  and  the  opening-up  of  his  favourite 
haunts  to  cultivation  he  instinctively  denounces  as  adls  of 
Vandalism.  While  all  this  may  seem  as  absurd  to  some  as  does 
the  withholding  from  tillage  of  great  pleasure-grounds  in  the  form 
of  hunting-parks  for  the  landed  sporting  gentry  of  Northern  and 
Western  Europe,  still,  when  these  parts  of  the  world  are  com- 
pared with  the  artificially-made  deserts  of  South-eastern  Europe 
and  Western  Asia,  caused  by  the  absence  of  such  sentiments, 
there  may  perhaps  be  dimly  recognised  a  soul  of  good  in  things 
evil,  if  not  a  soul  of  wisdom  in  things  ridiculous." 

The  author  proposes  a  certain  distri(5l  along  Rock  Creek,  near 
Washington,  as  a  National  Park,  and  urges  its  preservation  for 
that  purpose. 

Passing  to  details,  we  find  a  list  of  cases  of  well-defined 
albinoism  in  seven  species,  including  a  Vinca  and  a  Rhododendron. 
Four  species  have  been  found  with  <'  the  flowers  much  doubled, 
as  in  cultivation." 

Concerning  nomenclature  we  find  a  very  just  remark : — "  Some 
scientific  men  seem  disposed  to  forget  that  it  is  the  things  rather 
than  the  names  which  constitute  the  objedls  of  scientific  study. 
There  is  a  vast  amount  of  true  scientific  observation  made  by 
mere  school-girls  and  rustics  who  do  not  even  know  the  name  of 
the  branch  of  science  they  are  pursuing.  A  knowledge  of  a 
plant  by  any  name  or  no  name  at  all  is  scientific  knowledge,  and 
the  devotees  of  science  should  care  less  for  the  means  than  for 
the  end  they  have  in  view. 
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Touching  the  popularisation  of  science  we  read : — <<  If  it  could 
become  as  much  of  a  disgrace  to  be  found  ignorant  of  the  flora 
or  fauna  of  one's  native  place  as  it  is  now  to  be  found  ignorant  of 
the  rules  of  etiquette  or  the  contents  of  the  last  novel,  devotees 
of  botany  and  natural  history  would  immediately  become  legion.*' 

We  are  in  general  ignorant  not  merely  of  the  contents,  but  even 
of  the  very  name,  of  the  **  last  novel " — ^would  it  were  written  ! — 
but  we  never  felt  this  ignorance  a  disgrace,.nor  have  we  ever  met 
with  any  person  who  had  the  impertinence  to  regard  it  as  such. 

Mr.  Ward  does  well  to  point  out  that  while  all  forms  of  natural 
science  so  far  from  quenching  the  aesthetic  faculties  tend  power- 
fully to  develope  them,  that  of  Natural  History,  and  especially 
of  Botany,  awakens  such  an  interest  in  Nature  and  her  beautiful 
objecfls  that  those  who  have  once  tasted  pleasure  of  this  class  may 
well  consider  other  pleasures  insipid. 

This  volume,  which  we  have  thus  cursorily  noticed,  affords 
throughout  gratifying  proof  that  the  Philosophical  Society  of 
Washington  is  doing  valuable  work. 

Volume  V.  will  be  noticed  in  our  June  number. 


Notes  on  Natural  Selection  and  the  Origin  of  Species,  By 
Francis  P.  Pascoe,  F.L.S.,  formerly  President  of  the  En- 
tomological  Society.     London  :  Taylor  and  Francis. 

The  author  of  this  brief  but  suggestive  pamphlet,  whilst  fully 
recognising  the  great  principle  of  Evolution,  does  not  feel  free 
to  accept  "  Natural  Sele(5lion  "  as  the  one  great  agent  in  the 
origin  of  species.  In  this  view  he  is  far  from  singular.  The 
saying  that  before  selection  can  come  into  play  there  must  be 
varieties  to  seledl  among  has  passed  almost  into  a  truism,  and 
we  are  therefore  left  face  to  face  with  the  main  question,  whence 
comes  the  variation  ?  Unlike,  however,  another  recent  critic  of 
the  dodlrine  of  Natural  Seledlion,  Mr.  Pascoe  holds  that  "  Dar- 
win's obje(5l  was  truth,  and  nothing  could  exceed  his  readiness  to 
admit  a  difficulty  wherever  it  told  against  his  views." 

Mr.  Pascoe  raises  a  point  with  reference  to  the  beetles  found 
in  Madeira.  According  to  Wollaston  nearly  200  out  of  the  580 
species  existing  in  Madeira  are  wingless,  or  at  least  unable  to 
fly.  Darwin  accounted  for  this  fadt  on  the  principle  of  Natural 
Seledlion,  as  those  beetles  which  flew  most  would  run  the  greatest 
risk  of  being  blown  out  to  sea,  and  would  consequently  be  the 
least  likely  to  survive  and  to  leave  posterity.  But  Mr.  Pascoe 
remarks  that  the  beetles  of  Madeira  belong  chiefly  to  the  families 
Curculionidae,  Tenebrionidse,  aud  Carabid»,  many  of  which,  even 
in  inland  localities,  are  wingless. 
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The  difficulty — ^first  raised,  we  believe,  by  the  "  Edinburgh 
Review,"  and  admitted  by  Darwin — is  that  variation,  though 
useful,  would  be  generally  lost  by  subsequent  intercrossing  with 
ordinary  individuals.  Yet  there  are  cases  on  record  where  an 
abnormally  formed  animal,  though  mated  with  a  perfe<5l]y  normal 
individual  of  the  opposite  sex,  has  transmitted  its  pecularities 
unimpaired,  and  even  intensified,  to  its  offspring. 

The  following  passage  is  worthy  of  note  : — **  We  admire  the 
strudlure  of  the  fore  limbs  (so  well  adapted  for  burrowing)  of  the 
mole ;  but  the  rabbit,  an  unsurpassed  burrower,  is  no  more 
adapted  for  burrowing  than  its  congener  the  hare,  which  never 
burrows;  the  snake  (Trop.  natrix),  without  fins,  like  the  viper, 
is  a  rapid  and  graceful  swimmer,  while  the  latter  rarely  goes  near 
the  water."  Such  instances  might  be  multiplied  to  a  large  extent. 
In  any  case  they  cut  in  several  diredlions  at  once. 

On  the  same  page,  in  a  note  bearing  upon  a  question  which 
has  been  lately  raised,  Mr.  Pascoe  says — **  Without  denying  the 
advantages  of  concealment  for  safety,  I  have  been  struck  with 
the  habit  of  Brazilian  butterflies  alighting  nearly  in  the  centre  of 
a  leaf,  where,  of  course,  the}^  are  most  conspicuous :  only  one 
exception  occurs  to  me — Helicopsis  cupido,  which  almost  inva- 
riably seeks  the  under  side.  I  have  never  seen  a  bird  touch  a 
butterfly."  We  have  lately  seen  it  questioned  whether  birds  ever 
capture  butterflies  at  all.  We  must  confess  we  never  saw  a  bird 
in  the  adl ;  but  we  have  seen  the  damaged  wings  of  butterflies, 
lacking  the  body,  in  situations  where  they  could  only  be  accounted 
for  as  having  been  left  by  some  bird  which  had  devoured  the 
remainder.  On  the  other  hand,  Dr.  Fritz  MOller,  in  order  to 
prove  that  the  protedlion  which  insedls  obtain  by  dint  of  peculiar 
odours,  mimetism,  and  the  like  is  far  from  perfe(5l,  forwarded  to 
the  Entomological  Society  a  case  of  butterflies  all  of  which  had 
apparently  been  struck  at  by  birds.  Mr.  Bates,  too  {**  Naturalist 
in  Nicaragua,"  p.  316),  speaks  of  having  observed  a  pair  of  birds 
bringing  butterflies  to  their  young.  But  not  a  few  observers 
whom  we  have  questioned  have  never  seen  a  butterfly  adlually 
captured  by  a  bird. 

On  one  point  we  must  join  issue  with  Mr.  Pascoe.  He  writes : 
**  In  the  Scarabaeidas  we  find  one  sed^ion  passing  their  lives  in 
mammalian  excreta,  and  another  sedlion  living  in  flowers  or 
among  foliage,  they  having  the  same  peculiar  laminiferous  an- 
tennae, which  on  the  theory  of  special  advantage  should  hardly 
be  suitable  to  both."  But  all,  or  nearly  all,  the  Lamellicornes 
are  very  limited  in  their  sele(5lion  of  food,  and,  being  for  the 
most  part  slow  crawlers  and  heavy  flyers,  they  require  senses 
which  may  diredl  them  at  once  to  their  food.  We  think  Mr. 
Pascoe  will  find,  on  examination,  that  the  complexity  of  the 
antennae  in  inserts  varies  almost  inversely  as  the  locomotive 
powers,  and  as  the  development  of  the  eyes. 

The  matter  in  the  pamphlet  before  us  would  have  been  drawn 
out  by  certain  writers  into  a  bulky  volume.  ^         t 
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Geology  of  Wisconsin.  Survey  of  1873-79.  Vol.  IV.,  accom- 
panied by  an  Atlas  of  Maps.  Published  under  the  diredlion 
of  the  Chief  Geologist  by  the  Commissioners  of  Public 
Printing.     1882. 

This  volume  deals  with  the  Upper  Mississippi  region,  the  Lower 
St.  Croix  region,  the  ore  deposits  of  South-western  Wisconsin, 
the  quartzite  of  Barron  and  Chippewa  counties,  the  Flambeau 
region,  the  crystalline  rocks  of  the  Wisconsin  Valley,  the  super- 
ficial geology  of  the  Upper  Wisconsin  Valley,  and  expounds, 
lastly,  the  chara(5ler  and  methods  of  the  geodetic  survey. 

It  is  especially  to  be  noted  to  what  an  extent  the  evils  resulting 
from  the  reckless  destruction  of  forests  have  forced  themselves 
upon  the  notice,  not  merely  of  scientific  theorists,  but  of  far- 
sighted  pradlical  men  throughout  America.  We  know  that  not  a 
few  authorities  are  of  opinion  that  all  the  water  of  our  globe  will 
be  ultimately  absorbed  into  its  interior,  leaving  the  surface  arid. 
To  prevent,  or  at  least  retard,  this  process  is  within  the  power  of 
man  if  he  will  only  use  the  knowledge  which  he  possesses.  But 
if  in  that  greed  which  is  the  dominant  feature  of  modern  life  he 
"  clears "  the  country  the  result  is,  locally,  the  conversion  of 
fertile  land  into  a  desert,  and,  generally,  an  impulse  given  to  the 
desiccation  of  the  earth. 

As  regards  the  quantity  of  moisture  pumped  up  from  the  earth 
bo  trees  and  restored  to  the  atmosphere,  Dr.  J.  M.  Anders  has 
made  some  very  interesting  determinations.  He  finds  that  the 
average  evaporation  from  soft  thin-leaved  plants  in  clear  weather 
is  about  li  ozs.  troy  for  every  square  foot  of  surface  per  day  of 
12  hours.  Hence  a  single  elm,  of  no  very  large  size,  would  throw 
off  7 J  tons  of  watery  vapour  in  twelve  hours,  and  a  grove  of 
1000  trees,  oaks,  maples,  &c.,  would  exhale  over  45,000  **  barrels  " 
of  water  during  every  clear  day  of  its  season  of  growth.  It  is 
too  much  to  assume  that,  without  the  agency  of  the  trees,  this 
water  would  all  have  been  restored  to  the  surface  by  the  agency 
of  springs.  The  author  notes  that  there  has  been  an  evident 
increase  of  rainfall  over  certain  areas  on  the  plains  of  Colorado 
which  have  been  irrigated  for  five  or  six  years  and  planted  with 
trees,  &c.  It  seems  to  him  that  vegetation  has  contributed  to 
this  result  by  pumping  up  the  water  running  beneath  the  surface. 
The  roots  of  many  trees  penetrate  the  ground  to  the  depth  of 
twenty  feet  and  more. 

It  is  asserted  by  some  that  throughout  the  prairie  region  of 
America  the  annual  rainfall  is,  in  three  years  out  of  five,  sufii- 
cient  for  the  purposes  of  the  farmer.  The  author  contends, 
however,  that  in  the  denuded  regions  vegetation  would  be  im- 
proved if  the  rainfall  were  more  distributed,  so  as  to  render  the 
heavy  rains  lighter  and  light  showers  more  frequent.  In  Europe, 
he  adds,  floods  are  known  to  be  more  numerous,  and  in  Asia 
droughts  more  frequent,  since  vast  forests  have  been  destroyed. 
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This  perfedlly  true :  the  desolation  of  much  of  Spain,  North 
Africa,  Syria,  Persia,  ftc,  is  due  to  the  same  cause.  Or  to  look 
at  a  small,  and  therefore  a  definite  case,  we  were  shown,  many 
years  ago,  a  small  stream,  a  tributary  of  the  Oder,  which,  within 
the  memory  of  the  oldest  inhabitant,  turned  a  couple  of  corn- 
mills,  but  which  now,  since  the  forests  about  its  sources  have 
been  removed,  is  throughout  the  summer  merely  a  dry  ravine, 
save  for  couple  of  days  after  a  heavy  thunderstorm. 

This  question  has  for  us,  in  the  home  kingdoms  at  least,  little 
dire<5l  pra<5lical  interest.  The  denudation  of  Great  Britain  and 
Ireland  affedts  the  farmer  and  the  gardener  more  by  giving  play 
to  bitter  winds  than  by  preventing  showers,  which,  like  the  poor, 
are  "always  with  us."  But  in  India,  Australia,  and  South 
Africa  the  preservation  of  the  forests  is  a  question  of  vital 
importance. 

Certain  of  the  author's  remarks  on  the  distribution  of  vegeta- 
tion show  that  he  is  fully  alive  to  the  truth  first  put  forward,  we 
believe,  by  Dean  Herbert,  that  plants  do  not  always  grow  by  pre- 
ference in  the  soils  where  we  find  them.  On  the  contrary,  a 
barren  moorland  serves  often  merely  as  a  refuge  where  certain 
species  retire  from  encroaching  rivals,  just  as  certain  human 
tribes  have  fled  to  the  deserts  and  the  mountains  as  a  refuge 
from  invasion. 

The  Upper  Flambeau  region  is  exceedingly  interesting  from 
the  evidences  of  glacial  adlion  which  it  presents.  The  accom- 
panying map  shows  eight  successive  belts  of  moraine,  lying  in 
nearly  parallel  curves  on  a  line  proceeding  from  the  north-east  to 
the  south-west.  The  small  lakes  and  tarns  are  pradlically  too 
numerous  to  be  counted,  and  there  are  likewise  a  great  number 
of  "  kettle  knolls  "  or  *'  knobs,**  sometimes  100  feet  in  height, 
and  often  occurring  in  the  midst  of  marshes.  Huge  boulders 
are  numerous,  and  may  often,  except  carefully  examined,  be  mis- 
taken for  rocks  in  situ.  It  is  concluded  that  in  this  distridl  there 
were  three  periods  of  glaciation,  whilst  the  eight  belts  indicate 
as  many  minor  periods  included  within  the  larger  ones. 

The  entire  volume  before  us  proves  fully  that  time  and  labour 
have  not  been  spared  ih  this  ideological  survey,  and  that  the  work 
has  been  done  in  the  spirit  of  thoroughness. 
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Where  did  Life  Begin  ?  A  brief  Enquiry  as  to  the  Probable 
Place  of  Beginning,  and  the  Natural  Courses  of  Migration 
therefrom,  of  the  Flora  and  Fauna  of  the  Earth.  A  Mono- 
graph. By  G.  Hilton  Scribner.  New  York:  Charles 
Scribner's  Sons. 

The  author's  hypothesis  is  substantially  that  at  the  very  outset 
of  geological  time  the  earth's  surface  first  became  sufficiently 
cooled  and  consolidated  to  admit  of  the  existence  of  animal  and 
vegetable  life  at  or  near  the  North  Pole,  and  that  with  progressing 
refrigeration  the  fauna  and  the  flora  were  gradually  driven  down 
towards  the  tropics,  becoming  more  and  more  differentiated  the 
farther  they  receded  from  the  place  of  their  origin.  This  view,  if 
not  explicitly  stated,  is  shadowed  forth  in  Mr.  J.  A.  Allen's 
system  of  animal  geography,  and  is  even,  to  a  certain  extent, 
implied  in  a  remark  by  Mr.  A.  R.  Wallace.  The  latter  naturalist 
likens  the  existing  continents  to  some  huge  tree,  having  its  roots 
in  the  Ardtic  regions,  filling  great  part  of  the  torrid  and  temperate 
zones  with  its  matted  boughs,  and  sending  out  three  out-shoots 
towards  the  South  Pole.  This  similitude  certainly  suggests  that 
the  flora  and  the  land  fauna  would  correspond  in  their  origin  and 
migrations  to  the  growth  of  their  home. 

The  first  question  we  have  to  ask  is  one  which  can  only  be 
solved  by  the  physicists.  Did  the  earth's  crust  really  become 
first  solidified  at  the  poles  ?  On  this  point  we  must  confess  our- 
selves unable  to  pronounce  a  valid  opinion. 

Perhaps,  however,  even  the  contrary  view,  i.  e,^  the  simulta- 
neous solidification  of  the  earth's  crust,  would  not  be  necessarily 
fatal  to  Mr.  Scribner's  hypothesis.  We  can  easily  conceive  that 
under  those  circumstances  the  poles  would  be  the  coolest  parts  of 
the  earth,  whilst  the  intermediate  regions  were  still  too  hot  for 
animal  or  plant. 

If  the  physical  difficulties  of  the  case  can  be  got  over,  the  evi- 
dence seems  decidedly  in  favour  of  the  author's  view.  The 
fa(5l8  of  animal  geography  seem  in  favour  of  migrations  diredled 
from  north  to  south,  rather  than  from  east  to  west,  or  vice  versd. 
Within  the  Ar(5lic  circle  the  fauna  shows  comparatively  little 
differentiation,  so  that  Mr.  J.  A.  Allen  proposes  in  his  classifica- 
tion one  single  Ar(5lic  region.  Within  the  temperate  zones  the 
Palaeardlic  and  Near<5lic  regions  of  Dr.  Sclater  and  Mr.  Wallace 
have  still  so  much  in  common  that  Mr.  Allen  feels  authorised  to 
consider  them  as  one  primary  region.  As  we  go  farther  south 
the  divergence  increases.  The  fauna  of  Africa  and  South  Ame- 
rica are  sharply  contrasted. 

Again,  if  we  look  at  the  palaeontology  of  the  case,  we  find 
evidence  in  high  northern  latitudes  of  a  flora  of  temperate,  or 
even  subtropical,  charadler, — proof  of  a  climate  very  different 
from,  and  much  superior  fo,  that  of  lat,  55°  to  60°  at  the  present 
day« 
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The  question  here  arises,  why  do  the  continents  appear  to 
begin  at  the  North  Pole  in  preference  to  the  South  ?  Has  the 
bulk  of  the  dry  land  always  existed  in  the  Northern  Hemisphere 
and  the  bulk  of  the  ocean  in  the  Southern  ?  Or  have  we  here  a 
case  of  alternate  ilu(5luation,  as  suggested  by  Adhemer  and 
others  ?  We  do  not  know  that  the  compatibility  or  incompati- 
bility of  this  hypothesis  with  the  phenomena  of  organic  distri- 
bution has  ever  been  exhaustively  studied. 


The  Mason  College  Magazine.     Vol.  H.,  No.  2.     Birmingham  : 
Cornish  Bros. 

We  notice  here  a  very  important  address  on  the  "  Progress  of 
Chemistry,"  delivered  by  Prof.  Tilden  at  the  Inaugural  Meeting. 
After  a  survey  of  Ihe  rise  and  progress  of  the  science,  and  after 
noticing  the  modem  pre-eminence  of  Germany  in  chemical  re- 
search, the  speaker  asserted  that  "  England  is  now  in  a  fair  way 
to  retrieve  her  fallen  fortunes.  Abundance  of  good  work  is  being 
done.  ...  In  the  matter  of  instrucSlion  we  are  very  little  behind 
the  Germans,  and  we  are  very  rapidly  gaining  upon  them.*'  He 
then  enumerates  the  college  laboratories  which  have  been 
eredled  and  fitted  up  of  late  years.  He  continues  : — **  We  have 
all  these  opportunities  of  teaching  and  learning  chemistry,  and 
yet  we  are  not  satisfied.  What  more  do  we  want  ?  '*  His  reply 
is  good  as  far  as  it  goes,  but  imperfedl,  the  main  point  being 
omitted.  He  answers : — '*  Among  other  things  we  want  more 
money  for  material  and  appliances,  more  students,  more  leisure 
for  the  professors,  more  sympathy  from  the  governing  bodies  in 
our  work  alike  of  teaching  and  research,  more  intelligent  recog- 
nition of  the  usefulness  of  chemical  knowledge  by  chemical 
manufa<5lurers."  But  is  this  the  sum-total  of  our  deficiencies  ? 
Prof.  Tilden  himself  shall  supply  the  answer,  though  he  fails 
fully  to  see  it.  He  says : — "  If  we  go  into  the  iron-  and  steel- 
works of  the  North  of  England,  into  the  dye-houses  and  print- 
works of  Yorkshire  and  Lancashire,  'nto  the  alkali-works  of  St. 
Helens  and  on  the  Tyne,  we  find  the  laboratories  literally  swarm- 
ing with  Germans,  who  are  holding  the  situations  which  ought 
to  be  occupied  by  Englishmen.  How  long  this  state  of  things  is 
to  exist  is  a  question  which  is  entirely  within  the  power  of  young 
English  chemists  to  determine." 

We  have  no  need  to  point  out  what  a  fearful  indi<5lment  the 
le<5lurer  has  here  drawn  up  against  the  Science  and  Art  Depart- 
ment. But  we  must  ask  ourselves  whether  it  is  within  the  power 
of  young  English  chemists  to  render  this  invasion  of  aliens 
henceforth  impra(5licable  ?    To  do  this  we  must  glance  at  the 
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systems  of  scientific  and  technical  education  which  obtain 
respc(5lively  in  England  and  in  Germany.  Our  system  is  through- 
out examinational.  The  student  is  constantly  preparing  for  some 
examination  which  he  must  necessarily  **  pass."  The  teacher — 
in  all  cases  at  least  which  come  under  the  control  of  the  Depart- 
ment— is  paid  by  what  are  misnamed  '*  results  " ;  that  is,  by  the 
number  of  his  pupils  who  succeed  in  *'  passing."  As  long  as 
this  system  prevails  the  English  student  and  the  English  teacher 
are  alike  powerless. 

The  German  system  of  science-teaching  is  totally  different. 
A  young  man  enters  a  university,  and  attends  the  class-room  and 
laboratory  of  Professor  M.  or  N.  If  he  shows  zeal,  industry, 
and  intelligence,  the  Professor,  who  keeps  a  watchful  eye  on  every 
student,  gives  him  some  idea  to  work  out  experimentally,  and 
assists  him  with  advice  and  suggestions.  When  the  investiga- 
tion is  completed  it  is  sent  for  publication  to  one  of  the  scientific 
journals,  and  the  youth  sees  his  name  bracketted  with  that  of  a 
Hofmann,  a  Baeyer,  a  Kolbe,  &c.  More  and  more  difficult  pro- 
blems are  placed  in  his  hands,  and  the  assistance  of  the  Professor 
is  gradually  withdrawn  till  he  feels  himself  fully  capable  of  ori- 
ginal  research,  whether  in  speculative  or  applied  chemistry.  It 
is  the  interest  of  the  Professor  to  dete(5l,  train,  and  bring  out 
ability.  The  researches  and  discoveries  made  by  his  class  are 
his  "  results."  The  more  numerous  and  important  such  re- 
searches, the  more  students  flock  to  his  laboratory  and  his  ledlures. 
Rival  universities  contend  for  his  services,  and  Government 
awards  him  public  honours.  Is  it  not  plain  as  daylight  that 
students  thus  trained  must  have  more  original,  suggestive  minds, 
and  must  be  of  more  use  in  a  chemical  manufadlory,  than  those 
whose  great  aim  has  been  to  pass  examinations  ?  To  Prof.  Tilden*8 
question,  **  What  more  do  we  want  ?  "  the  reply  is  simple.  We 
want  abrogation  of  "  payment  by  results,"  and  of  the  examina- 
tional system  altogether.     But  to  that  system  we  cling 

"  Like  a  torpid  bat 
To  a  dead  bough.*' 

It  is  painful  to  hear  eminent  men  complaining  that  in  these 
days  men  study  not  to  know,  but  to  pass,  and  yet  themselves 
take  the  **  devil's  arles  "  for  upholding  this  delusion. 

Mr.  Evans  read  an  interesting  paper  on  "  Feathers,"  and  re- 
gretted the  wanton  slaughter  of  thousands  of  harmless  birds  at 
the  di(5lates  of  fashion.  Had  we  our  will  no  modiste  would  dare 
to  offer  for  sale  the  feathers  of  humming-birds,  trogons,  birds  of 
Paradise,  &c. 
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CORRESPONDENCE. 


**  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  res^edive  authors. 


SIMSON'S    "HISTORY    OF    THE    GIPSIES," 

This  work,  edited  by  me,  was  ready  for  the  press  in  1858,  and 
was  published  in  Great  Britain  and  the  United  States  towards 
the  end  of  1865.  When  submitted  to  the  American  press  I  find 
that  it  was  accompanied  by  the  following  circular : — 

<<  Herewith  is  respedlfully  submitted  for  criticism  a  copy  of  a 
<  History  of  the  Gipsies,'  just  published,  which,  it  is  presumed, 
will  prove,  in  some  degree,  a  subje(5l  oif  interest,  investigation, 
and  discussion  to  the  American  people. 

'*  The  pivot  on  which  the  real  interest  in  the  Gipsies,  during 
the  past,  the  present,  and  the  future,  turns,  is  the  phenomenon 
of  the  occasional  amalgamation  of  other  blood  with  theirs,  their 
settlement,  and  the  civilisation,  perpetuity,  and  increase  of  the 
people,  maintaining  their  identity  in  the  world,  notwithstanding 
their  having  no  religion  peculiar  to  themselves,  like  the  Jews. 
The  principle,  or  rather  fadl,  here  involved,  is  evidently  very 
difficult  of  comprehension  by  the  British  mind,  owing  principally, 
it  may  be  said,  to  its  pra(5lical  unfamiliarity  with  the  idea  of 
two  distin(5l  races  living  on  the  same  soil,  the  extreme  prejudice 
against  the  Gipsies,  and  the  consequent  singular  incredulity  to- 
wards anything  good  or  sensible  that  may  emanate  from  them 
as  a  race.  In  America  the  first- mentioned  difficulty  does  not 
exist,  while  the  distance  from  the  location  of  the  people  princi- 
pally described  somewhat  obviates  the  second  and  third. 

"  There  is  also  a  general  difficulty  to  be  overcome  in  the  way 
of  the  present  volume,  in  its  more  peculiar  charadleristics  being 
allowed  to  pass  current  in  the  world, — and  which  seems  to  be 
inherent  in  human  nature, — viz.,  a  disinclination  to  believe  any- 
thing new  on  a  subjedl  which  everyone  imagines  he  knows,  or 
which  no  one  is  presumed  to  know.  In  conducfling  an  enquiry 
like  the  one  mentioned,  a  simple  regard  to  fa(5ls  is  the  sole  legi- 
timate obje(5l  of  contemplation ;  it  not  being  even  necessary  to 
understand  why  or  how  a  phenomenon  exists,  to  believe  that  it 
does  exist.  For  example  :  no  one  professes  to  understand  how  it 
is  that  the  Jews  exist  in  their  scattered  state,  yet  no  one  denies, 
or  even  doubts,  their  existence  on  that  account.     In  the  present 
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volume,  it  may  be  said  that  the  reasons  given  for  the  existence 
of  the  Gipsies  in  a  civilised  state  are  amply  sufficient  to  explain, 
conne<5l,  and  substantiate  the  various  fa<5\8  discovered. 
"  New  York,  1866." 

This  should  not  prove  without  interest  to  a  large  part  of 
English  readers.  It  has  been  a  matter  of  great  surprise  to  me 
that  in  Great  Britain  there  should  have  beeil,  and  should  still  be, 
such  a  strong  aversion  to  examine,  discuss,  and  do  justice  to 
this  subjecfl,  which  applies  to  a  relatively  large  body  of  people 
whose  blood  for  the  most  part  is  not  Gipsy,  but  that  of  the  ordi- 
nary one  of  the  country.  In  "  The  Gipsies,"  as  illustrated  by 
John  Bunyan,  Mr.  Carlyle,  and  others,  published  in  1883, 1  wrote 
as  follows : — 

**  In  my  additions  to  the  '  History  of  the  Gipsies,'  I  think  I 
presented  every  aspedt  in  which  the  subjedt  could  be  viewed.  •  .  • 
I  stated  at  great  length  on  these  occasions  how  the  tribe  acquired 
the  names  of  the  ordinary  natives,  how  its  blood  got  mixed,  how 
it  gradually  swarmed  from  the  tent  and  progressed,  how  it  main- 
tained its  identity  and  will  do  so  for  the  future,  and  what  it  is 
that  in  its  essence  constitutes  a  Gipsy,  as  distinguished  from  the 
nationality  or  family  of  other  people  "  (p.  27). 

Jambs  Sikson. 

New  York,  March  25, 1884. 


TECHNICAL    EDUCATION. 

I  HAVE  read  with  much  interest  the  able  articles  on  Technical 
Education  contributed  by  Mr.  Galloway  to  the  ''Journal  of 
Science."  The  articles  have  opened  up  a  subjeA  of  vital  im- 
portance to  Englishmen.  The  signs  of  the  times  unquestionably 
point  to  the  decay  of  England's  supremacy  in  the  Arts  and  Com- 
merce, and  Mr.  Henry  George — no  mean  authority— has  recently 
stated  that,  in  his  opinion,  England  has  entered  upon  her  period 
of  decline. 

The  question  arises,  Why  should  England  ever  decline  until 
her  natural  resources  are  exhausted  ?  There  is  no  reason,  except 
it  lies  in  the  perversity  of  the  official  system  which  forces  upon 
us  inadequate  methods  of  Technical  Education  which  have  for 
their  only  result  a  vast  and  useless  expenditure  of  public  money. 

I  have  from  time  to  time  had  ample  opportunity  of  observing 
persons  trained  under  the  Science  and  Art  Department,  and  I 
have  been  led  to  the  conclusion  that  the  training  has  been  of 
little  value  in  fitting  them  to  take  an  intelligent  part  in  commer- 
cial life,  and  I  have  been  especially  impressed  by  the  almost 
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total  want  of  originality  of  thought  which  such  students  have 
exhibited. 

I  trust  that  the  articles  will  have  the  effedl  of  calling  the  at- 
tention of  independent  educational  reformers  to  the  defedls  of 
our  present  system.  It  would  be  well  if  a  Royal  Commission,  or 
some  other  form  of  inquiry,  were  instituted. 

An  English  Manufacturer. 


BESTIARIANS    IN    PARLIAMENT. 

Surely  all  medical  pra<5\itioners,  and  scientific  men  generally, 
should  see  the  importance  of  ousting  Bestiarians  from  Parliament 
at  the  next  eledtion,  and  of  using  their  best  endeavours  to  prevent 
the  return  of  any  more  of  the  fraternity.  For  such  an  obje(5t  I 
submit  that,  for  the  time  being,  party  considerations  ought  to  be 
merged,  and  a  solid  vote  given  against  the  enemies  of  Science. 
It  is  rumoured  that  a  Bestiarian  will  be  nominated  at  Sheffield, 
and  I  trust  that  the  profession  in  that  town  will  leave  no  stone 
unturned  to  prevent  his  ele<5lion« 

A  Graduate. 


THE    DEVOTION    OF    LOVE-BIRDS. 

It  is  commonly  believed  that  if  one  of  a  pair  of  love-birds  dies 
the  survivor  will  mope  and  pine  away.  I  have  an  instance  to 
the  contrary.  Of  a  pair  in  my  possession  the  female  died  about 
five  weeks  ago,  after  a  very  long  illness.  Her  mate,  however, 
instead  of  moping,  seems  as  happy  as  the  day  is  long,  and  does 
not  seem  in  the  least  to  miss  his  spouse. 

E.  S. 
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NOTES. 


At  a  Meeting  of  the  Liverpool  Medical  Institute  Dr.  Howie,  as 
reported  in  the  '<  Medical  Press  and  Circular,"  discussed  the  in- 
fluence which  the  present  system  of  education  has  upon  the 
health  of  the  community.  He  held  that  it  is  the  duty  of  medical 
men  to  insist  upon  the  evil  effedls  which  are  certain  to  follow  if 
the  present  course  is  persistently  pursued.  Confining  his  remarks 
entirely  to  children  under  twelve,  he  said  that  no  such  child 
ought  to  be  called  upon  to  perform  any  kind  of  work,  whether 
muscular  or  mental.  That  four  hours  mental  exercise  is  enough, 
twelve  hours  in  bed,  four  hours  for  meals,  &c.,  and  four  for  mus- 
cular exercise.  That  much  as  he  believed  in  education  as  a 
means  of  national  improvement,  yet  it  would  be  better  to  have 
the  masses  uneducated  than  to  train  their  minds  at  the  expense 
of  muscular  strength  and  dexterity.  Reading  and  writing,  al- 
though extremely  important,  yet  were  not  absolutely  essential  to 
the  highest  education  ;  that  fadls  themselves,  without  the  ability 
to  think  and  speak  corre(5tly  about  them,  are  of  but  small  advan- 
tage in  mental  training.  Under  the  existing  educational  code 
teachers  are  compelled  to  force  into  the  minds  of  their  pupils 
information  for  which  they  are  utterly  unprepared,  either  by  age 
or  by  previous  training.  That  the  blame  rests  on  the  framers  of 
this  code  who  have  utterly  ignored  the  brain  capacity  of  children, 
and  not  on  the  schoolmaster  or  inspe<5\or  who  are  simply  a<5\ing 
in  accordance  with  their  diredtions.  Throughout  the  whole  course 
of  a  child's  school  career  most  of  the  subje(5ts  of  study  are  quite 
beyond  his  intelligent  grasp,  unless  he  is  specially  precocious. 
He  then  described  at  some  length  the  influence  which  close  con- 
finement in  school-rooms  had  upon  the  health,  by  inducing  a 
tendency  to  frequent  bronchial  catarrhs,  which  in  children  of 
phthisical  history  will  ultimately  lead  to  that  disease,  and  quoted 
several  cases  from  his  own  experience  in  support  of  this.  He 
also  spoke  strongly  in  favour  of  the  half-day  system  of  schooling. 
In  our  elementary  schools  it  was  not  so  much  a<5\ual  over-work 
as  excessive  stimulation  of  the  growing  brain  which  leads  to  its 
far  too  rapid  growth  to  be  healthy ;  the  nerve  stru<5\ure  is  through 
this  rendered  extremely  sensitive,  and  lacks  stability.  In  order 
to  remedy  the  present  system  he  suggested  that,  first  of  all,  we 
ought  to  choose  good  teachers,  and  give  them  a  considerable 
amount  of  freedom  in  dealing  with  the  pupils,  and  to  abolish  the 
system  of  payment  by  results.  He  therefore  proposed  that  a 
Committee  should  be  appointed  by  the  Institution  to  inquire  into 
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the  question  of  over-strain  in  .elementary  education.    This  reso- 
lution was  carried  unanimously. 

M.  Cholodkovsky  ^<<  Comptes  Rendus  ")  has  discovered  that, 
in  addition  to  certain  Coccidse  as  previously  known,  Tineola 
hiselliella  has  only  two  Malpighian  tubes.  All  other  Lepidoptera 
have  always  six  Malpighian  tubes,  and*  in  general  the  anatomy 
of  species  of  this  order  is  more  uniform  than  in  the  other  orders. 
The  caterpillar  of  this  species  has,  like  all  other  Lepidopterous 
larvse,  six  Malpighian  tubes.  The  researches  of  Rathke  and 
Fritz  MQller  have  sufficiently  shown  that  a  low  number  of  these 
tubes  is  a  primitive  feature,  and  that  with  the  progressive  deve- 
lopment of  the  organism  during  its  metamorphosis  the  number 
of  its  tubes  increases.  In  the  Tinea  we  find  the  very  contrary. 
It  is  probable  that  its  remote  ancestors  had  merely  this  number. 
We  have,  then,  before  us,  a  case  of  atavism  quite  exceptional  in 
its  chara(her  as  occurring  regularly.  This  periodic  atavism  seems 
to  be  a  fa<5\  quite  new  to  Science. 

M.  Dieulefait  infers,  from  the  presence  of  manganese  in  cipo- 
line  marbles,  that  both  these  marbles  and  the  gneiss  which 
encases  them  have  been  formed  in  water. 

M.  Minard  has  laid  before  the  French  Academy  of  Science  a 
method  for  attenuating  the  violence  of  storms.  He  proposes  to 
use  a  great  number  of  lightning-rods,  elevated  on  telegraphic 
posts  and  conne(5ted  to  the  metals  of  railways. 

Dr.  H.  C.  Tweedy,  in  a  paper  read  before  the  Public  Health 
Section  of  the  Academy  of  Medicine  in  Ireland,  commits  himself 
to  the  following  utterance : — <<  Self-destrudtion  is  a  crime  in  the 
eye  of  the  law,  and  he  who  attempts  it  is  justly  liable  to  punish- 
ment." We  deny  the  justice  of  punishing  adlions  which  inter- 
fere neither  with  the  personal  safety  nor  the  property  of  the 
public. 

MM.  Soret  and  Sarasin  (**  Comptes  Rendus  "),  on  re-examining 
the  absorption-spe(5lrum  of  water,  find  in  the  orange  a  very  faint 
and  narrow  dark  band,  a  little  less  refrangible  than  the  ray  D,  at 
about  the  fifth  part  of  the  interval  between  C  and  D,  nearer  D, 
and  corresponding  approximately  to  the  wave-length  600. 

The  reje(5^ion  of  the  motion  for  the  Sunday  opening  of  Mu- 
seums was  to  be  expe(5led.  Whilst  recognising  the  feeble 
charadler  of  the  arguments  used  against  it,  we  cannot  help 
noticing  how  much  the  question  is  complicated  by  the  establish- 
ment of  Museums  in,  or  their  transfer  to,  remote  un-central 
localities,  and  by  the  opening  in  these  institutions  of  '*  refresh- 
ment-rooms." 

Mr.  J.  Gunn,  F.G.S.  ('<  Geological  Magazine  ")  contends  that 
the  changes  of  the  climate,  and  of  the  Fauna  and  Flora,  are 
most  probably  due  to  the  alternate  elevation  and  subsidence  of 
mountain^rangeSf 
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It  is  surely  a  sign  of  the  times  that  a  journal  exists  bearing 
the  name  of  the  <<  Competitor,"  and  further  styling  itself  <<A 
Civil  Service  and  University  Examination  Journal  and  Review." 
Even  China  can  scarcely  go  so  far ! 

The  "  Warrington  Guardian  "  remarks  that  "  the  '  cramming ' 
system  is  flourishing  all  over  Britain  undisturbed,  and  is  working 
havoc  among  both  the  youth  of  the  land  and  their  teachers,  who 
are  succumbing  to  the  mental  strain  put  upon  them  at  a  most 
uncomfortable  rate," 

Dr.  Landwehr  ("  Zeitschrift  far  Physiolog.  Chemie  ")  has  suc- 
ceeded in  obtaining  an  animal  gum,  closely  resembling  the  plant 
gums  in  its  physical  and  chemical  properties,  and  forming  a  new 
link  between  the  animal  and  the  vegetable  kingdom. 

We  hear  of  a  chemical  manufactory,  in  Cheshire,  in  which  not 
a  single  British  subjecfl  is  employed  in  any  position  of  trust. 
What  a  commentary  on  our  system  of  scientific  and  technical 
education,  and  on  the  *^  Department "  by  which  it  is  adminis- 
tered ! 

Mr.  E.  A.  Freeman,  the  historian,  has  made  himself  conspi- 
cuous at  Oxford  as  a  Bestiarian,  and  has  shown  his  complete 
misconception  of  the  very  nature  of  Science. 

A  tornado  which  passed  last  month  over  Alabama,  Georgia, 
and  the  Carolinas,  killed  outright  over  300  persons  in  Georgia 
alone. 

Dr.  N.  A.  Randolph,  in  a  paper  on  the  digestion  of  infants, 
reprinted  from  the  "  Transa(5tion8  of  the  College  of  Physicians 
of  Philadelphia,"  and  courteously  forwarded  to  us,  proves  expe- 
rimentally that  many  infants-  under  three  months  can  digest 
starch  foods  ;  that  no  broad  and  general  statement  can  be  made 
as  to  the  period  at  which  infants  begin  to  digest  starches  ;  and 
that  the  physician  can  be  absolutely  certain  that  a  farinaceous 
ingredient  in  the  diet  of  a  young  infant  is  beneficial  only  by  an 
analysis  of  the  deje(5ta  under  such  diet. 

The  International  Geodetic  Association  has  recommended  the 
universal  adoption  of  the  meridian  of  Greenwich,  reckoning 
longitude  in  one  dire<5tion  only,  from  west  to  east. 

We  have  great  pleasure  in  learning  that  the  statue  of  Liebig 
has  been  completely  freed  from  the  stains  by  which  it  had  been 
so  shamefully  disfigured.  The  spots  consisted  of  silver  nitrate 
and  potassium  permanganate.  By  treatment  with  ammonium 
sulphide  these  metals  were  converted  into  sulphides,  and  were 
finally  removed  by  applications  of  potassium  cyanide,  the  marble 
remaining  uninjured.  The  perpetrator  of  the  outrage  has  not 
yet  been  detected. 
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<'  Science  "  gives  an  instance  of  a  prolonged  drought  in  Vir- 
ginia having  been  broken  by  the  ascent  of  a  column  of  hot  air 
from  the  conflagration  of  about  40  acres  of  scrub  pines.  Rain 
began  in  little  more  than  an  hour  from  the  origin  of  the  fire,  and 
continued  till  sunset.  During  the  rest  of  the  season  showers 
occurred  with  ordinary  frequency. 

Mr.  G.  P.  Sanderson,  in  a  paper  read  before  the  Society  of 
Arts,  rates  the  intelligence  of  the  elephant  very  much  lower  than 
is  ordinarily  done.  He  has  only  met  with  one  instance  of  an 
Indian  elephant  which  exceeded  10  feet  in  height,  being  zo  feet 
7i  inches. 

Prof.  R.  W.  Raymond  (**  Kansas  Rev.  of  Science ")  says, 
concerning  the  divining-rod,  that  in  one  department  after  another 
it  has  been  found  useless.  If  it  be  worthy  the  attention  of  sci- 
entific students,  it  is  the  students  of  Psychology  and  Biology, 
not  of  Geology  and  Hydroscopy,  who  can  profitably  consider  it. 

At  the  recent  Hertford  sewage  trial  the  learned  judge  made 
the  mistake  of  saying  that  the  "  Phosphate  Sewage  Company  " 
had  worked  the  **  A  B  C  process  *'  there  unsatisfa<5lorily.  We 
are  authorised  to  say  that  the  '<  A  B  C  '*  sewage-process  has 
never  been  worked  at  Hertford  at  all. 

Dr.  S.  W.  Burnett  (*'  Science  ")  refutes  Mr.  Lawson  Taifs 
assertion  that  <*  no  other  animals  than  cats  are  affedted  with 
congenital  deafness."  He  gives  two  instances  of  dogs,  deaf 
from  puppyhood, — one  of  them,  moreover,  not  white,  but  yellow. 

The  average  cloudiness  in  Kansas  {**  Kansas  Rev.  of  Science  ") 
is  44  per  cent,  as  against  31  in  California,  47  in  the  Southern 
States,  53  in  New  England,  and  71  in  Great  Britain. 

Mr.  E.  F.  Hardman,  Government  Geologist  in  Western  Aus- 
tralia, reports  what  he  regards  as  an  instance  of  suicide  by  black 
snakes.  A  half-killed  snake  was  attacked  by  black  ants  in  the 
wounded  parts,  when  **  it  instantly  turned  round  and  bit  itself 
twice  in  the  neck,  with  seeming  determination."  In  less  than 
one  minute  it  was  dead,  poisoned,  Mr.  Hardman  believes,  by  its 
own  venom.   His  men  reported  this  to  be  a  common  occurrence. 

According  to  the  researches  of  M.  Certes  ("  Comptes  Re'ndus  ") 
there  appear  to  exist  at  the  bottom  of  the  sea  serobic  microbia, 
but  no  anserobic  forms. 

Sir  Richard  Owen  has  described  a  mammalian  species  from 
the  trias  of  South  Africa.  This  animal,  which  has  received  the 
name  Tritylodon^  approaches  nearer  to  the  Stereognathus  of  the 
oolite  than  to  any  other  form,  but  is  still  so  distincfl  from  all 
known  animals  as  to  throw  no  light  on  the  ancestry  of  the  Mam- 
malia. 

M.  Ch.  Richet  shows  that  the  hydrochloric  acid  of  the  gastric 
juice  exists  chiefly  in  combination  withjpepsine. 
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M.  P.  Re3mard  has  communicated  to  the  French  Academy  of 
Sciences  some  important  experiments  on  the  influence  of  great 
pressures  upon  various  forms  of  animal  and  vegetable  life. 
Beer-yeasty  after  exposure  for  one  hour  to  a  pressure  of  1000  at- 
mospheres, was  not  killed,  and  was  afterwards  able  to  set  up 
fermentation  in  a  solution  of  sugar.  Algas,  after  exposure  for  an 
hour  to  a  pressure  of  600  atmospheres,  were  still  able  to  decom- 
pose carbonic  acid  in  the  sunlight.  Infusoria  were  submitted  to 
600  atmospheres  for  half  an  hour :  they  appeared  at  first  torpid, 
but  rapidly  recovered.  Mollusks  similarly  treated  recovered  more 
slowly.  Leeches  at  the  same  pressure  appeared  to  be  dead,  but 
recovered  in  a  few  hours.  With  crustaceans,  such  as  Gammarus 
puba,  the  phenomena  were  identical,  but  the  recovery  more  rapid. 
Pishes  without  swim-bladder  survived  a  pressure  of  200  atmo- 
spheres, but  perished  at  300.  These  experiments  illustrate  the 
conditions  of  life  at  great  depths  in  the  sea. 

The  after-glow  of  the  evening  skies  is  described  as  having  been 
splendid  during  the  months  of  Odtober  and  November,  at  Ade- 
laide. Since  then  it  has  been  gradually  decreasing,  but  even  on 
Pebruary  24th  it  was  still  visible  as  a  fiery  band  on  the  horizon. 

**  Science  "  mentions  a  peculiar  north  wind  felt  in  California, 
and  which,  whether  hot  or  cold,  **  produces  a  feeling  of  great  de- 
pression and  nervous  irritability,  lassitude  and  restlessness."  Its 
effedls  upon  vegetation  in  summer  are  scorching. 

Dr.  Delaunay,  in  the  journal  of  the  Ethnographic  Society,  says 
that  the  civilisation  of  Europe  has  been  retarded  by  influences 
from  Asia.  ''  Not  to  speak  of  cholera,  plague,  and  other  mala- 
dies, two- thirds  of  our  intelledluaMives  are  spent  in  perpetuating 
the  errors  and  exploded  fancies  of  Asiatic,  Greek,  and  Roman 
m3rthmongers." 

A  deposit  of  gold  has  been  discovered  at  Penaflor,  in  Anda- 
lusia. 

M.  J.  Deniker  ("  Comptes  Rendus  ")  describes  a  foetus  of  the 
gorilla  in  the  fifth  month  of  its  life.  In  almost  every  respedt  it 
approaches  closely  to  the  form  of  the  human  foetus  at  the  same 
age.  The  hand  differs  from  that  of  the  adult  gorilla  by  the 
greater  proportionate  length  of  the  fingers.  The  leg  is  cylin- 
drical, without  the  proje<5lion  of  the  calf  evident  in  the  human 
foetus.    The  cephalix  index  is  86*2. 

According  to  M.  G.  Carlet  ("Comptes  Rendus")  all  the 
muscles  of  the  abdomen  of  the  bee,  with  the  exception  of  those 
conne(5ted  with  the  circulation,  subserve  respiration,  and  conse- 
quently the  development  of  heat.  By  means  of  these  muscles 
the  abdomen  can  be  expanded  or  contra(5^ed  in  all  its  three  dimen- 
sions for  the  admission  or  expulsion  of  air  by  the  stigmata. 

M.  Thollon,  writing  from  the  Nice  Observatory  to  the  Academy 
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of  Sciences,  states  that,  whilst  prior  to  November  last  the  sky 
had  an  intense  blue  tint  up  to  the  very  margin  of  the  solar  disc, 
there  now  appears  around  the  sun  a  dazzling  white  halo,  of  about 
15^  radius,  slightly  tinted  with  red  outwardly  and  with  blue 
inwardly. 

M.  Perrotin  remarks  that  the  general  aspe<5\  of  Uranus  resem- 
bles that  of  Mars  rather  than  that  of  Jupiter. 

M.  E.  L.  Trouvelot  (<<  Comptes  Rendus  ")  considers  that  the 
so-called  "  polar  spots "  of  Venus  are  the  summits  of  lofty 
mountains  which  rise  above  the  stratum  of  vapour  enveloping 
the  body  of  the  planet. 

Dr.  Maercker  maintains  that  cellulose  is  not  truly  digested  by 
mammals.  The  portion  which  disappears  during  the  digestive 
process  is  not  assimilated,  but  converted  into  gases. 

According  to  MM.  Kellner  and  Imai  the  soil  of  Japan  is  by  no 
means  rich, — a  conclusion  founded  both  on  chemical  analysis 
and  on  the  charadler  of  the  prevailing  vegetation. 

A  controversy  on  the  "  law  of  thermic  substitution  constants  " 
is  going  on  between  Prof.  Berthelot  and  Dr.  Tommasi.  On 
March  i8th  the  latter  chemist  requested  M.  Bertrand,  the  Perpe- 
tual Secretary  of  the  Academy  of  Sciences,  to  lay  a  certain  me- 
moir before  the  Academy.  M.  Bertrand  remarked  that,  '<  as  the 
discussion  threatened  to  be  prolonged,  before  deciding  on  inserting 
the  memoir  in  the  "  Comptes  Rendus  "  it  would  be  well  to  submit 
it  to  some  chemist  belonging  to  the  Academy.  Having  thus 
spoken  he  handed  the  paper  to  M.  Berthelot  (!),  who  was  thus 
constituted  judge  in  his  own  case.  As  a  consequence,  easy  to 
be  foreseen,  the  memoir  has  not  appeared  in  the  official  journal. 
Such  is  official  Science  all  the  world  over  1 

Metallic  chrome  is  found  to  be,  of  all  metals,  the  worst  con- 
du<5\or  of  heat. 

A  pamphlet  has  just  appeared  at  Leipzig  which  aims  at 
proving  that  leaden  service-pipes  for  water  are  free  from  danger. 

The  Hindus,  we  learn,  regard  the  smallpox  as  a  goddess  whose 
visitations  should  not  be  in  any  way  interfered  with.  Do  some 
worthies  at  home  entertain  a  similar  reverence  for  smallpox,  and 
still  more  for  syphilis  ? 

The  Councils  of  the  Entomological  and — we  believe— of  the 
Linnean  Societies  find,  to  their  regret,  that  they  have  no  power 
to  sign  petitions  in  favour  of  Prof.  Bryce's  Bill  without  the  step 
of  calling  a  special  general  meeting  for  the  purpose,  which  would 
come  too  late. 

**  Cosmos  les  Mondes  "  quotes  a  new  German  remedy  for  diph- 
theria (redtified  oil  iof  turpentine),  and  adds  "  let  us  beware  of 
what  comes  from  Gormany.'' 
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The  texture  of  sponges  is  said  to  become  denser  and  finer  the 
higher  the  latitude  of  their  place  of  growth. 

M.  Boutigny,  well  known  for  his  researches  on  the  spheroidal 
state  of  liquids,  died  on  March  lyth,  in  his  86th  year. 

We  learn  that  attempts  are  being  made  at  Coblentz  to  use  the 
raven  as  a  substitute  for  the  carrier-pigeon.  It  is  less  likely  to 
be  attacked  by  birds  of  prey,  but  it  is  much  less  plentiful,  and 
does  not,  we  believe,  ordinarily  breed  in  domestication. 

A  popular  society  for  the  study  of  Natural  History  is  in  course 
of  formation  at  Warrington. 

Miss  P.  M.  Hele  (*<  Science  ")  has  observed  that  the  lemon- 
coloured  variety  of  Helix  aspersa  is  changed  to  a  dirty  brown  by 
a  diet  of  lettuce.  The  eggs  of  the  modified  specimens,  however, 
produce  only  individuals  of  the  normal  colour. 

Dr.  J.  M.  Anders  ("  American  Naturalist  ")  demonstrates  the 
exhalation  of  ozone  from  flowering  plants,  and  thus  furnishes  a 
sanitary  reason  for  their  multiplication  in  cities. 

According  to  Leonhard  Stejneger  (*'  Naturen ")  the  skies  of 
Kamtchatka  are  bright,  the  climate  mild,  and  the  flora  luxuriant. 
The  fauna  is  palaeardtic,  with  a  few  near(5^ic  forms. 

Mr.  W.  D.  Le  Sueur  has  produced  an  able  <'  Defence  of  Modern 
Thought,"  in  reply  to  a  le(5lure  on  *'  Agnosticism  "  lately  delivered 
by  the  Bishop  of  Ontario.  We  may  take  occasion  to  examine 
Mr.  Le  Sueur's  pamphlet. 

According  to  the  "  Journal  of  Physiology  "  Prof.  Goltz  has 
conclusively  shown  the  absence  of  localisation  of  fundlion,  in  the 
ordinary  sense  of  the  term,  for  the  brain  of  the  dog,  whilst  Prof. 
Perrier  has  failed  to  establish  his  theory  of  localisation  of  fundlion 
for  the  brain  of  th  e  monkey. 

In  the  <<  American  Naturalist "  mention  is  made  of  Prof.  Har- 
rison Allen's  palate-myograph,  by  which  spoken  language  is 
represented  by  a  series  of  curved  lines  on  a  surface  of  white  paper 
coated  with  soot. 

Referring  to  the  condemnatory  evidence  of  Mr.  Mundella  on 
the  system  pursued  by  the  Science  and  Art  Department  (see  our 
last  number,  p.  217),  the  ''  Preeman's  Journal  "  remarks  appro- 
priately:— **  The  question  very  naturally  arises  why  the  right  hon. 
gentleman  has  made  no  effort,  now  he  has  the  power,  to  make  a 
reform  the  imperative  necessity  for  which  he  advocated  when  the 
power  was  in  the  hands  of  his  political  opponents  ? " 

Dr.  Paul  Bert  ('*  Comptes  Rendus  ")  concludes  that  milk-sugar 
is  produced  by  the  mammary  excretion  of  the  excess  of  sugar 
produced  in  the  organism  after  parturition,  and  formed  very  pro- 
bably in  the  liver. 
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M.  Ch.  Brongniart  ("  Comptes  Rendus  ")  describes  the  wing  of 
a  gigantic  fossil  neurorthopterous  insedl  from  the  coal-beds  of 
Commentry.  The  wing  is  13  inches  in  length,  and  the  insedt 
must  have  been  nearly  20  inches  in  length  and  27  inches  in  spread 
of  wing.  The  insedt  belongs  to  the  extindl  genus  Dictyoneura, 
and  is  nearly  allied  to  the  Phasmidae  of  the  present  day. 

The  complete  success  of  the  German  Zoological  Station  at 
Naples,  which  has  led  to  the  foundation  of  similar  institutions 
by  England,  France,  and  the  United  States,  inspires  the  semi- 
official **  Norddeutsche  **  with  the  following  Chauvinistic  reflec- 
tions : — **  The  effedl  of  the  thunder  of  Sadowa  and  Sedan  is 
manifest  also  in  the  leadership  of  scientific  enterprises  which 
German  courage  and  self-confidence  have  conquered  abroad.'* 

According  to  W.  H.  Penning  the  High-level  Coal-field  of  South 
Africa  covers  an  area  of  56,000  square  miles. 

Prof.  Rdmer  gives  an  interesting  account  of  the  Bone-caves  of 
Ojcow,  in  Poland.  A  translation  of  his  memoir  is  noticed  in  the 
**  Geological  Magazine."  Bones  of  more  than  sixty  species  of 
vertebrate  animals,  extinifl  and  recent,  have  been  discovered. 
The  specimens  do  not  differ  from  those  obtained  from  the  Bone- 
caves  of  Moravia. 

Prof*  Zittel  ("  Geol.  Mag.*')  maintains,  after  careful  examina- 
tion, that  the  hypothesis  of  a  Quaternary  sea  over  the  Sahara  is 
not  supported  either  by  the  geological  stru(5ture  or  the  surface 
chara(5lers  of  the  Desert.  A  moist  climate  prevailed  in  North 
Africa  during  the  Quaternary  period. 

We  learn  that  at  a  meeting  held  in  the  rooms  of  the  Royal 
Society  it  was  resolved — "That  in  the  opinion  of  this  meeting 
there  is  an  urgent  want  of  one  or  more  laboratories  on  the  British 
coasts,  similar  to  those  existing  in  France,  Austria,  Italy,  and 
America,  where  accurate  researches  may  be  carried  on  leading 
to  the  improvement  of  zoological  and  botanical  science,  and  to 
an  increase  in  our  knowledge  as  regards  the  food,  life,  conditions, 
and  habits  of  British  food-fishes,  and  mollusks  in  particular,  and 
the  animal  and  vegetable  resources  of  the  sea  in  general."  Prof. 
Ray  Lankester  is  Secretary  to  the  Provisional  Council  appointed 
to  carry  out  the  objedls  of  the  meeting. 

[Should  not  one  such  laboratory  be  placed  in  Guernsey  oX 
Jersey  ?] 
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By  W.    MATTIEU    WILLIAMS,   F.R,A,a,  FX.S. 

The  Atitliot  eodeavoyrs  la  d«mm*iilfai«  tli»t  the  utmsMpbere  t  ouf  eftrth  t« 
bat  a  portion  of  ihe  utiiv<fr8a3  TT.    "  '  ''  "    'ri«  earth  ha  ii- 

kled  by  iifl  gtavitation,    Thr.  tt  calcul;  i 

baait,  ant!  it  is  aliown  ibal  the  Ur-Kt  ^r  ^ 

DeeessAtf  consequence  of  the  .1  i* 

A  contitiital  nupplv  of  frciii  :ns 

coinbiiicct  ddtion  of  planetary  disturbance  aocI  the  ^un'^  ttitition  of  Ui^a^lMtan  : 
aod  t}iua  both  the  or;^in  and  the  niaintenance  of  aoUr  2nd  stctUr  li&»t  OAit 
light  are  ^xpUintd. 

AU  ihe  details  of  photoppheric  phenomeni,— the  spoii,  the  faculv,  the 
tnotiiing  ^'granybtionB/*  Ac.,  &c*,  follow  as  inckdentjil  coii»eqiten€e« ;  at  alio 
the  protnmences,  the  corotia,  the  zodiacal  lights  and  the  jones  of  meteors  ami 
aerolites. 

The  atmospheres  of  the  planets  are  calculated  on  the  same  ba?n*  ;  and  l!*it 
re^als  a  consistent  ciplanatioti  of  the  f^bs«rved  m«t«orology  of  the  {af«ftor 
planets,  the  surfsire  phenomena  and  apectEc  gravity  of  the  atiperior  planetSt  and 
ihe  nn^s  of  Saturn* 

The  phenomena  of  the  nebulas  are  shown  to  be  neceas-ir '*-  of  the 

atmotpheric  accumulations  of  certain  mod  locations  of  Htar  ^  r  gr^al 

iolar  systems  ;  and  an  explanation  of  the  connedlion  between  i  -.^.  ,-.,-uomcftA 
sad  terrestrial  magnetism  is  suggested. 

The  whok  argument  is  baaed  upon  known  and  well-e«tablifbed  fa^^  tad 
tmaided  by  any  hypothetical  assumptions  of  imaginaiy  materials  or  fince«» 
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I.    WHAT  IS   RELIGION?    HYLO-IDBALISM  ? 
By  S.  Billing. 

PAMPHLET  with  the  above  title,  by  C.  N.,  anno- 
tated by  Dr.  Lewins,  with  Appendices,  is  intended 
more  or  less  to  exemplify  Hylo-Idealism,  which  he 
assumes  should  take  the  place  of  all  other  religious  philo- 
sophies. Several  notices  on  the  subjeA  appeared  in  the 
''  Journal  of  Science/'  difficult  to  understand  because,  un- 
conneAed,  they  conveyed  the  impression  (to  my  mind)  of  an 
ill-digested  Materialistic  propaganda.  By  advertisement  it 
appears  the  subjeA  is  coUeAed  and  presented^ as  a  whole,  by 
C.N.  and  Capt.  McTaggart,  aided  by  a  critique  of  the  latter 
work  in  the  March  number  of  this  Journal.  The  critique 
by  your  reviewer  excited  my  attention,  and  induced  me  to 
read  the  pamphlet.  The  reviewer,  with  his  usual  kindness, 
has  conveyed  a  favourable  impression  of  the  work ;  but  it 
appears  to  me  he  has  either  been  biassed  in  his  judgment, 
in  his  desire  to  say  pleasant  things,  or  he  is  wanting  m  that 
logical  discernment  so  necessary  to  be  employed  on  subjeAs 
of  this  class.  I  fail  to  find  in  this  review  that  comprehensive 
grasp  and  powerful  acumen  which  are  so  ably  exhibited  when 
the  examination  of  works  on  Biology,  Chemistry,  and  other 
subjeAs  of  pure  Science  are  the  questions  in  comment. 

The  time  was  when  some  learning  was  required  to  write 
even  a  comment  upon  received  opinion,  but  this  is  all  re- 
versed; flippant  observations  now  have  the  place  once 
occupied  by  research  and  learned  lucubrations,  bald  assump- 
tions are  paraded  as  results,  and  great  names  spice  the 
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produAion.  Imagination  in  lieu  of  learning  becomes  the 
basis  of  the  arguments,  and  such  authors  (as  did  George 
Sands,  but  without  her  powers)  proclaim  the  necessity  of  a 
New  Messiah,  wherein  moral  obligation  and  duty  based  on 
religious  sentiments  are  to  be  erased  from  the  mind. 
Comte  tried  this  system,  when  his  philosophy  was  found 
inadequate  to  satisfy  humanitarian  needs  ;  even  his  followers 
confess  the  mess  he  made  of  it.  This  positive  science 
is  frequently  quoted,  and  has  found  able  defenders,  but  none 
of  them  advocate  the  "  Nouveau  Grand-Etre  Suprime''  "  A 
gigantic  fetish,  turned  out  bran-new  by  M.  Comte's  own 
hands,  reigned  '*  instead  of  the  displaced  Dieu.  Who,  in 
the  now  day  are  they  who  come  forward  to  explain  the 
mystery  and  gaze  unblinking  into  the  depths  of  the  light, 
and  measure  the  immeasurable  vastness  to  a  hair  ?  "  "  They 
step  down  to  the  people  with  stately  step  and  voice  of  au- 
thority, and  deliver  their  twopenny  tablets  as  if  there  was 
some  Divine  authority  for  the  wretched  nonsense  recorded 
there."  What  does  all  this  philosophical ''  friskiness  *'  lead 
to  ?  Their  professors  are  so  wonderfully  sagacious  that  they 
flounder  at  every  step ;  so  clear-sighted  that  they  cannot  see 
existing  things ;  their  "  extinguishing  "  genius  would  "  put 
out  every  light  sufficient  for  the  condudl  of  common  men." 
Oh  1  men  of  genius  never  take  heed  of  duty ;  it  is  the 
manacles  of  slaves,  and  when  you  have  grown  sick  of  your 
liberty  assert  license,  and  scoff  at  the  morals  and  religions 
of  men  who  possess  them.  What  are  their  feelings  and 
opinions  ?  Take  refuge  in  your  philosophy ;  never  mind 
whether  it  has  consonance,  intelligibility,  or  logic  ;  stick  to 
it  as  Diogenes  did  to  his  tub  ;  if  it  answers  no  other  puipose 
it  will  at  least  show  that  you  have  a  pride  in  your  opinions. 
Take  no  heed  how  often  they  have  been  refuted,  or  how 
stale  the  propositions ;  never  heed  that  they  are  nonsense, 
so  that  some  scheme  is  preached  which  shall  end  in 
annihilation  or  in  a  rehabilitation  in  some  material  pheno- 
menon. 

The  key-note  of  the  new  philosophy  is  "  that  man  is  the 
measure  of  the  universe."  We  are  further  told  ^'  that  man 
sees  himself  mirrored  in  Nature," — ^what  may  this  mean  ? — 
and  ''  no  man  has  defined  the  ultimate  limits  of  Nature." 
Perhaps  there  are  some  far  depths  only  discoverable  by  the 
Hylo-Idealists :  its  Messiah  steps  in  to  aid  with  a  note,  "  Man 
knows  and  feels  that  Nature  is  mirrored  in  himself,  being 
the  image  of  his  Ego,  and  not  vice  versA"  The  Ego  may  be 
the  result  of  natural  fa(5ts,  but  then  certainly  not  isolated. 
Where  in  Nature — ^that  is,  in  phenomena— are  we  to  discover 
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this  intelleAual  image  ?   It  is  apprehended  that  we  must  go 
beneath  phenomena  to  find  this  intelligence. 

Perhaps  a  word  of  advice  from  the  learned,  gentlei  and 
devout  philosopher  Schleiermacher  may  be  opportune.  He 
says — "  Beware  of  the  writings  of  authors  who  reveal  the 
petty,  selfish,  intolerant  spirit  •  •  •  in  their  endeavours  to 
spread  their  own  fame  and  force  their  systems  on  others 
under  the  pretence  of  enlightenment."  "  The  truly  wise, 
the  further  they  penetrate  m  their  investigations  of  truth, 
the  more  modest  they  become  and  the  more  distrustful  of 
themselves, — ever  alive  to  inward  deceit  and  prejudice,  which 
blinds  the  understanding,  regardless  of  that  noble  freedom  of 
thought  which  submits  to  no  law  but  that  of  truth."— 
("  Life,"  vol.  i.,  p.  76.) 

No  man  has  a  greater  respedt  for  ratiocination  and  free- 
dom of  opinion  than  I  have,  but  at  the  same  time  I  do  not 
think  that  undigested  comments  should  be  obtruded  in  such 
a  manner  as  to  be  an  insult  to  the  opinions  of  others.  The 
most  harsh  and  disagreeable  conclusions  can  be  forcibly 
presented  without  that  obtrusive  impertinence  so  generally 
adopted  by  would-be  philosophers.  We  have  a  specimen  of 
this  mode  in  the  pamphlet  in  question,  together  with  its  very 
stale  appendices.  C.  A.'s  letter  in  the  April  number  of  this 
Journal  is  also  an  apt  specimen  of  the  style  adopted.  She 
were  better  employed  in  woman's  vocation — as  lago  sug- 
gests, "  suckle  fools,  &c." — ^than  so  to  write.  C.  A.,  how- 
ever flimsy  the  mask,  has  torn  it  from  the  Hylo-Idealism 
theorems,  and  says  that  the  protoplastic  substance  paraded 
as  a  cause  is  pure  Monism.  The  religious  feeling,  and 
happy  are  they  who  have  it,  however  illogical  may  be  their 
conclusions,  their  opinions  are  at  least  entitled  to  respedt, 
and  should  not  be  subjected  to  the  ribald  rubbish  with  which 
C.  A.'s  letter  concludes.  An  argument  advanced  or  a  dis- 
cussion is  quite  permissible,  but  it  should  be  an  argument, 
not  a  sneer.  It  is  more  than  probable  the  Athanasian  Creed 
is  more  capable  of  defence  than  this  Hylo-Idealism;  an 
analogous  proposition  can  be  found  in  the  triune  idea- 
Matter,  Life,  and  Intelligence-^  as  constituting  unity,  the 
Ego ;  each  incomprehensible,  for  no  finite  apprehension  has 
hitherto  solved  their  origin.  So  equally  incomprehensible  is 
the  philosophical  theses,  to  be  and  not  to  be, — ».^.,  being 
and  not  being,  at  one  and  the  same  instant.  We  could  go 
through  philosophies  and  find  propositions  equally  extrava- 
gant. If  C.  A.  were  endowed  with  the  wonderful  lore  that 
she  and  her  fellows  ascribe  to  themselves,  it  is  surprising 
that  she  advances  arguments  so  feeble,  and  at  the  same 
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time  conceived  in  such  bad  taste.  Whatever  be  the  teaching 
of  the  Athanasian  Creed  it  is  much  better  than  that  she 
advances,  the  fundamental  principle  of  which  is  the  self. 
A  few  individuals  probably  would  reserve  to  themselves  pro- 
priety of  conduct,  but  as  the  common  creed  of  man  it  would 
be  subversive  of  all  morals,  and  order,  and  would  loose  the 
most  degrading  despotism,  and  make  the  most  disgusting 
license  the  rule  and  pra(5tice. 

Prof.  Huxley  tells  us  that  Science  is  '*  trained  common 
sense, — i.e,,  the  experiences  of  man  verified  by  observation. 
If  this  axiom  is  applied  to  Hylo- Idealism,  where  are  we  ? 
All  intelleAual  aspirations  and  moral  obligation  ignored, 
nothing  left  but  the  individual  self, — *•  thinks," — the  inspira- 
tions of  phenomenal  images, — we  can  then,  having  our  ori- 
gin in  matter,  but  think  matter.  **  It  was  the  dogma  of  the 
Sophist  that  man  is  the  measure  of  all  things ;  it  should 
not  be  the  dogma  of  the  sober  thinker"  (H.  G.  Lewes).  What 
says  the  great  Idealist,  Berkeley,  who  teaches  there  is  only 
one  substance,  m.,  Spirit,  and  with  this  he  can  '^con- 
struft  the  world."  "  Of  the  existence  of  matter  we  have  no 
proof  whatever ;  it  is  a  mere  inference :  it  is  inferred  in  order 
to  explain  phenomena,  and  what  phenomena  ?  Those 
of  perception — t.^.,  the  phenomena  of  the  thinking  sub- 
stance." Hume  said  Berkeley's  hypothesis  admitted  of  no 
answer,  but  produced  no  conviftion.'  H.  G.  Lewes  says — 
"  and  we  have  met  with  no  final  refutation  of  it."  "  That 
the  theory  is  opposed  to  the  irresistible  belief  of  man  is  no 
refutation  of  it,  because  it  does  not  follow  that  irresistible 
belief  is  true,— tf./?'.,  for  many  ages  it  was  believed  that  the 
sun  revolved  around  the  earth ;  the  belief  was  irresistible, 
and  false."  So  now  that  the  sun  rises  and  sets,  when  the 
sun  is  said  to  set  the  earth  revolves  from  west  to  east,  and 
so  obscures  the  sun ;  also  when  it  is  said  to  rise  it  is  the 
revolution  of  the  earth  which  makes  it  apparent.  It  is 
a  continuation  of  the  old  belief,  and  has  correAion  in 
Science.  Kant  said  "  Admitting  Idealism  to  be  as  dangerous 
as  it  really  is,  it  Would  still  remain  a  shame  to  philosophy 
and  reason  to  be  forced  to  ground  the  existence  of  an  exter- 
nal world  on  the  (mere)  existence  of  a  belief." — (Vide  "  Biog. 
Hist.  Phil.,"  p.  274,  et  inf.)  In  all  matters  of  belief  the 
true  question  is.  Is  the  belief  well  founded  ?  If  Lewes, 
Hume,  Kant,  and  a  host  of  reasoners  are  in  opposition. 
What  is  the  answer  of  the  Hylo-Idealists  ?  That  man  is 
the  measure  of  all  things ;  that  thinks  are  things ;  that 
there  is  but  the  Ego — hence  that  all  knowledge  is  individual. 
Further  on  we  shall  see  C.  N.'s  exposition.    The  great  error 
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in  all  these  discussions  arises,  as  it  appears  to  me,  is  the  main- 
taining that  there  are  states  of  consciousness.  We  are  can- 
scious  or  we  are  not  conscious.  Consciousness  is  indivisible : 
there  are  states  of  mind,  of  thought,  of  intelligence,  of 
sensation;  and  unless  mind,  thought,  intelligence,  and 
sensation — ^which  are  each  individual  and  distindt — mean 
consciousness^  there  can  be  no  states  of  consciousness. 
Consciousness  defines  and  represents  the  a(5lion  of  a  some- 
thing which  it  makes .  apparent  as  an  effedt  or  a  cause,  as 
the  case  may  be.  Man  is  made,  up  of  inorganic  compounds 
energised  by  vital  power,  intelligence,  sensation,  and  animal 
instin(5ts,  by  the  combihafion  of  which  he  has  the  conscious- 
ness of  external  phenomena ;'  he  cognizes  not  only  lii's  own 
thought,  the  self,  but  the  non-self  also, — i.e.^  the  Ego  and 
the  non-Ego :  this  is  the  pra(5tical  illusfrati6n  arising  from 
the  fusion  of  intelligence,  sensation,  and  animal  instincfls, 
whatever  metaphysical  idealism  and  materialistic  assump- 
tions may  assert  to  the  contrary.  The  external  world  is  as 
much  a  part  of  man  as  his  own  Egoism,  and  this  makes 
human  life  and  human  aspirations  possible  on  the  humani- 
tarian principle  of  communion  with  his  fellows,  whereby  a 
common  chara(5leristic  intrudes  into  phenomenal -observance,' 
and  makes  man  one  in  the  unity  of  consciousness.  Nature 
is  the  general  bond  and  the  general  instruftor.  The  con- 
sciousness grasps  phenomena,  and  man's  intelligence  informs 
him  of  their  meaning  and  use.  In  the  analyses  of  pheno- 
mena man  gets  behind  and  within,  and  the  enquiry  is  then 
as  to  causes.  This  is  no  question  of  '*  thinks  "  (imagina- 
tions), but  a  question  of  things  conducted  by  a  process  of 
analytical  disse(5tion,  observation,  and  experiment,  ending  in 
an  intelle(5tual  synthesis  which  inlForms  the  mind  :  this  is  the 
only  process  by  which  Science  is  made  possible.  By  this 
method  of  investigation,,  however,  the  solid  phenomena 
vanish,  we  are  landed  in  gases,  and  a  something  even 
beyond  them :  by  this  system  we  arrive  at  gases  in  layers 
only  held  in  their  places  by  the  gravitation  of  their  particles, 
the  true  equivalent  of  which  is  weight ;  and  thus,  by  reason 
of  their  inertia,  they  would  ever  remain  but  for  an  external 
something  of  which  even  the  Materialist  admits  the  neces- 
sity. All  the  grand  processions  of  phenomena  vanish,  and 
there  remains,  so  far  as  perception  is  concerned,  an  indis- 
tinguishable mass,  without  form,  without  impulse,  without 
sensation.  Perforce  then  we  fall  back  on  the  origin  of 
formation, — i.e.,  intelligence,  or  its  grander  and  truer  name, 
the  first  cause.  To  argue  that  intelle(5l  is  the  result  of  gases 
in  strata  (leaving  out  altogether  the  hypothesis  of  the  fire 
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miesty  for  that,  if  it  ever  occurred,  was  a  something  in  ad- 
vance), thereby  utterly  forsaking  the  grand  panacea  common  > 
sense,  which  itself  is  a  produ(5t  of  intellect  emancipated 
from  the  thralls  of  philosophies  through  observation  and 
experiment;  it  is  much  more  reasonable  to  suppose  that 
matter  had  its  origin,  or  at  the  least  derived  its  formative 
power,  from  intelledt,  than  that  intellect  had  its  origin  in 
matter.  When  we  talk  of  material  phenomena  we  in  reality 
talk  of  intelledtual  manipulation, — i.e.f  intellecfl  embodied 
in  the  phenomenal  display.  If  arrangement  in  the  arts  is 
due  to  intelligence,  by  a  parity  of  reasoning  we  are  compelled 
to  admit  that  natural  phenomena  is  the  produ(5l  of  intellecfl, 
and  of  an  intelleA  so  powerful  in  its  grasp  that  it  compels 
homogeneity  and  unity, — for  we  must  remember  the  scien- 
tific axiom  that  **  the  unknown  is  to  be  interpreted  by  the 
known."  Is  it  now  possible  to  say  that  intelledt  originated 
from  matter,  which  at  its  best  is  but  a  plastic  substance 
dominated  by  intelledt  which  wills  and  executes  ?  Matter 
does  neither ;  inert  until  vivified  by  intelligence.  When  the 
Materialist  bases  his  creed  upon  matter  he  ignores  himself, 
forgetting  that  force  is  an  impulsion  not  bom  of  itself,  but 
becomes  adtive  by  an  antecedent  impulse.  An  effe(5t  em- 
bodied in  its  antecedent  effe(5l  becomes  a  cause ;  so  an  effedt 
becomes  the  cause  of  a  succeeding  effedt,  rolling  in  a  grand 
sequence  resulting  in  orderly  arrangement :  this  is  pro- 
gression in  its  real  meaning, — the  evolution  of  effedts  bound 
up  in  their  antecedent  causes ;  the  universe  of  effeAs  re- 
sulting from  the  primal  cause,  mayhap  Aristotle's  unmoving 
centre. 

All  this  appears  to  me  the  commonest  of  surface  reason- 
ing ;  cause  and  effeA  as  impulsed  by  intelligence,  and  so 
maintained  in  homogeneity.  Go  back  as  we  may,  it  is  but 
to  find  a  ruler  and  a  maintainer.  We  may  talk  of  matter 
and  force,  but  after  all  we  are  never  rid  of  "  the  pusher  and 
the  puller" — vital  intelligence.  Call  it  what  we  may — 
**  protoplastic"  if  you  please — that  which  embodies,  fashions, 
and  maintains  is  the  Creator,  and  in  psychological  existence 
we  find  a  grander  name,  a  more  potent  existence,  unfolding 
the  cause  of  the  origin  of  all  phenomena.  When  the  Mate- 
rialist talks  of  Nature,  does  he  set  bounds  to  Nature  ?  does 
he  know  the  all  of  Nature  ?  Who  shall  prescribe  its  limits  ? 
The  material  and  the  psychological  are  unity  as  we  know  it 
— ^within,  surrounding  and  without  material  phenomena. 
There  is  an  occult  something  existing  in  the  very  womb  of 
Nature — we  know  and  feel  it  to  be  there,  although  we  can- 
not penetrate  to  it— ^which  no  finite  ideas  can  grasp,  and  its 
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realisation  in  human  intelligence  is  by  abstraA  reasonings.  If 
we  summon  the  beliefs  of  man  as  an  evidence,  the  evidence 
is  most  conclusive,  for  never  has  there  been  a  people  found 
who  have  not  this  abstradlion, — presented  as  creeds,  cults, 
superstitions,  worship  of  dead  ancestors,  &c.,  all  pointing  to 
the  belief  of  a  life  beyond  the  earth  life.  If,  then,  there  be 
a  life  beyond  the  grave — and  of  this  I  have  no  doubt, 
Science  leads  to  such  a  conclusion — it  is  clear  there  must 
be  a  link  with  the  unknown,  and  there  is  to  be  found  the 
Interpreter  and  the  Law-given  Is  it  because  man  has  dis- 
covered the  method  of  some  of  the  mechanics  and  chemistry 
by  which  Nature  produces  her  results,  that  therefore  he 
comprehends  the  all  of  Nature,  its  origin,  and  end  bounding 
the  Universe,  by  his  own  narrow  perceptions?  The  very 
fa£l  of  his  limitation  and  cognition  shows  that  intelligence 
is  a  working  principle,  for  without  intelligent  consciousness 
where  were  all  his  theories  ?  Himself  in  his  "  thinks  **  om- 
nipotent and  a  God — pshaw  I  Carry  back  his  histological 
learning  a  few  centuries,  what  did  he  know  of  the  kingdoms 
of  the  Infusoria,  which  play  so  great  a  part  in  the  economy 
of  Nature  ?  *'Life  swarms  everywhere,  life  preys  on  life  ; 
whence  is  this  inexhaustible  flood  of  existence,  from  the  atom 
fluttering  in  the  sunbeam  up  to  the  star  lost  in  the  depths  of 
infinity  ?  what  principle  can  we  discover  to  explain  this 
limitless,  eternal,  and  boundless  prodigality  ?  "  A  principle 
of  being  there  must  be.  What  did  we  know  of  the  order  of 
the  systems  of  worlds  and  luminaries,  of  suns  in  strata,  in 
myriads.  If  these  grand  additions  to  scientific  knowledge 
are  the  results  of  few  centuries,  what  may  we  not  hope  for 
with  the  improved  scientific  appliances  and  methods  of  cul- 
ture in  the  coming  eras  of  existence  ?  We  may  know  even 
the  unknown,  and  discern  what  we  now  conceive  to  be 
an  unembodied  reality.  To  limit  thought,  mind,  soul,  and 
the  all  of  the  great  unknown  to  an  origination  from  matter 
is  ignoring  the  very  being  of  man.  Step  by  step,  from  the 
protamceba  to  the  human,  man  has  ascended  organically  and 
mtelle(5lually,  until  he  has  become  a  thinking,  intelledtual, 
conscientious,  and  moral  being.  To  what  end  ?  To  perish 
utterly  ?  To  become  dust,  to  pursue  the  same  round  com- 
mencing again  where  he  began  ?  It  is  an  illogical  sequence. 
If  progress  and  development  and  evolution  mean  anything, 
it  (if  they  are  one)  means  the  attainment  of  a  higher  phase 
than  that  of  perception,  or  even  of  human  conception ;  the 
intelle(5l  must  expand  and  obey  the  law  until  the  illimitable 
is  reached, — possibly  a  resolvement  into  its  origin,  as  Buddha 
taught.   It  is  in  the  unknown  we  can  know  the  why  and  the 
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wherefore.  We  cannot  resolve  the  Infinite :  the  ancients 
were  wiser  than  we ;  they  accepted  benefits,  and  thanked 
the  Gods.  The  inscription  on  the  Temple  of  Isis  was  a 
check  to  man's  presumption : — "  I  am  what  I  am  :  none 
have  ever  penetrated  the  mystery  which  surrounds  me ; 
none  ever  will  penetrate  it." 

And  with  Thackeray  say  "  I  would  rather  live  in  a  wil- 
derness of  monkeys,  and  listen  to  their  chatter,  than  in  a 
company  of  men  who  deny  everything." 

If  C.  N.  wishes  to  stand  forth  to  the  world  as  the  ex- 
pounder of  a  new  philosophy,  a  drastic  reforming  of  the 
world's  ideas,  as  he  assumes,  why  does  he  not  give  his  name 
in  full  ?  Surely  he  is  not  so  modest  as  to  ''  hide  his  light 
under  a  bushel "  ? — a  small  tin  pot  would  be  a  nearer  ideal. 
It  is  too  much  the  custom  of  those  gentlemen  who  pretend 
to  know  more  than  their  fellows ;  and  when  they,  as  they 
suppose,  lead  an  onslaught  into  those  regions  which  thinking 
men  deem  sacred,  shelter  themselves  under  an  initial  or  a 
nom  de  guerre, — as  Saladin,  Julian,  &c., — who  send  forth 
paeans  in  excelso.  and  join  in  a  chorus  of  adulation  each  of 
the  others'  extreme  ability,  and  in  imagination  join  in  the 
shout — Behold  the  lights  of  the  intelledtual  world.  And 
what  is  the  upshot  of  these  rhapsodies  ?  a  recapitulation  of 
very  stale  metaphysics,  old  philosophies,  and  rank  Mate- 
rialism :  their  inspiration  appears  to  be  Dr.  Buchner,  and  the 
low  school  of  German  thought ;  Dr.  Lewins,  the  Messiah 
of  the  movement,  adopts  the  old  sophist  Protagoras.  From 
this  category  it  is  fair  to  except  Captain  McTaggart,  who 
has  reallv  presented  a  very  masterly  attempt  to  defend  a 
really  indefensible  position  ;  he  has  said  much  in  correAion 
of  the  uttered  absurdities,  and  yet  ends  in  a  most  illogical 
manner,  viz.,  in  the  acceptance  of  this  very  crude  assump- 
tion, Hylo-Idealism,  of  which  neither  of  its  parts.  Mate- 
rialism and  Idealism,  are  pursued  to  their  logical  conclusions. 
McTaggart,  McTaggart,  you  are  capable  of  something  better 
than  this.  Prof.  St.  George  Mivart*s  work,  "  Nature  and 
Thought,"  in  its  first  three  divisions,— "  The  Inner  World," 
"The  Outer  World,"  "The  Intelledtual  World,"— has 
anticipated  all  the  Hylo-Idealistic  theories,  and  has  refuted 
them.  All  the  arguments  adduced  in  support  of  the  theory 
in  that  work  meet  their  answer.  It  is  a  work  I  should 
recommend  for  the  perusal  of  Dr.  Lewins  and  his  enthusi- 
astic proselytes.  If  Capt.  McTaggart  has  not  met  with  the 
work,  he  will  find  in  it  a  congenial  study ;  if  he  has  met 
with  it,  then  I  am  utterly  at  a  loss  to  account  for  the  con- 
clusions he  has  arrived  at.    Its  last  division  "  Causes  and 

..gitized  by  Google 


1B84.]  HylO'Idealism  ?  331 

Consequences/*  leads  to  an  advanced  thought:  it  is  too 
hopeful  an  idea  to  suppose  that  these  large  talkers  could 
grasp  it, 

I  have  thought  it  well  to  parade  the  opinions  of  the 
Sophists  on  which  this  doftrine  of  Egos,  non-Egos,  and 
'*  thinks "  are  founded,  and  set  forth  some  opinions  of 
Berkeley,  the  great  Idealist,  and  his  commentators.  Unfor-  * 
tunately,  although  the  Hylo-Idealists  claim  Idealism  it  is 
not  the  Idealism  of  Berkeley,  who  centres  the  whole  of  his 
assumptions  in  the  consciousness  of  God. 

As  to  Protogoras,  who  is  assumed  to  be  the  base  of  the 
pillar,  what  was  his  teaching?  Protagoras  of  Abdera 
(480  B.C.)  His  saying  *'  that  man  is  the  measure  of  the 
Universe  "  contains  the  marrow  of  the  philosophy  of  the 
Sophists, — i.e.f  "that  our  individual  judgments  and" feelings 
were  the  standards  of  the  true  and  the  false,  of  the  right 
and  the  wrong ;  that  whatever  each  man  regarded  as  right 
was  right,  and  that  whatever  he  regarded  as  true  was  true,** 
which  docJlrine,  Dr.  Ferrier  rightly  says,  "  obviously  un- 
settles the  foundations  both  of  truth  and  of  morality,  and 
opens  a  wide  door  to  every  form  of  ignorance  and  licen- 
tiousness." The  ultimate  assumption  of  the  Sophists  was 
"  that  sensation  is  the  essential  attribute  of  man."  This 
assumption  was  grappled  with  and  overthrown  by  Socrates 
and  Plato,  who  showed  that  thought  (something  essentially 
different  from  sensation)  is  the  fundamental  attribute  of 
man,  by  showing  that  ideas  were  the  common  property  of 
all  intelligence,  whilst  sensation  is  limited  and  particular, 
and  thus  they  asserted  that  man  is  competent  to  the  attain- 
ment of  that  which  is  absolutely  and  universally  true  ;  they 
admitted  that  man  is  "  the  measure  of  the  Universe  "  in  so 
far  as  he  is  a  thinking,  but  not  in  so  far  as  he  is  a  sensa- 
tional, being. 

Q.  H.  Lewes  ("  Biographical  History  of  Philosophy ") 
says,  let  us  suppose  that  Protagoras  accepted  the  do(5trine  of 
Democritus  excepting  "  the  atomic  and  reflective :  these  two 
imply  each  other;  refledlion  is  necessary  for  the  idea  of 
atoms  ;  and  it  is  from  the  idea  of  atoms,  not  perceived  by 
the  sense,  that  the  existence  of  refledlion  is  proved."  "  He 
said  thought  was  sensation,  and  all  knowledge  consequently 
individual."'  Lewes  seems  to  suppose  that  Protagoras  de- 
rived his  dodlrine  from  Heraclitus,  who  maintained  "the 
dodtrine  of  thought  being  identical  with  and  limited  by 
sensation.  Now  this  dodlrine  implies  that  everything  is 
true  relatively^ — every  sensation  is  a  true  sensation,  and,  as 
there  is    nothing  but  sensation,  knowledge  is    evidently 
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fleeting  and  imperfe<5t."  In  such  a  mind  as  that  of  Hera- 
clitus  "  such  a  do(5lrine  would  deepen  sadness,  till  it  pro- 
duced despair."  With  Protagoras  the  formula  was  *'  Man 
is  the  measure  of  all  things." 

Sextus  Empiricus. — '^  Matter,  says  Protagoras,  is  in  a 
perpetual  flux  whilst  it  undergoes  augmentations  and  losses ; 
the  senses  also  are  modified  according  to  the  age  and  dis- 
position of  the  body ;  that  the  reasons  of  all  phenomena 
(appearances)  resided  in  matter  as  substrata,  so  that  matter, 

in  itself,  might  be  whatever  it  appeared  to  teach 

Whoever  is  in  a  healthy  state  perceives  things  such  as  they 
appear  to  all  others  in  a  healthy  state,  and  vice  versA.  A 
similar  course  holds  to  different  ages,  as  well  as  in  sleeping 
and  awaking.  Man  is  therefore  the  criterion  of  that  which 
exists ;  kll  that  is  perceived  by  him  exists ;  that  which  is 
perceived  by  no  man  does  not  exist." 

"  The  Sceptics  were  content  with  the  convidtion  of  the 
insufficiency  of  knowledge ;  the  Sophists  had  the  vanity  and 
desire  to  penetrate  the  mysteries  of  the  Universe.  In  their 
visits  to  various  cities  they  found  varieties  of  laws  and  ordi- 
nances, and  this  convinced  them  that  there  were  no  such 
things  as  right  and  wrong  by  nature,  but  only  by  convention. 
This  because  of  their  corollary  of  their  dogma  respedting 
truth.  For  man  there  was  no  eternal  right,  because  there 
was  no  eternal  truth.  This  denial  of  abstraA  truth  and 
abstraA  justice  is  easily  pushed  to  absurd  and  immoral 
consequences." 

The  Sophists  were  the  natural  produAion  of  the  opinions 
of  the  epoch,  and  in  them  is  seen  the  first  energetic  protest 
against  the  possibility  of  metaphysical  science.  It  was  the 
protest  of  bafiied  minds.  The  scepticism  of  the  Sophists 
was  a  scepticism  with  which  no  great  speculative  intelle(5t 
could  be  contented  {vide  pp.  g8  to  103  inclusive). 

Tennemann's  notice  of  Protagoras  is  as  follows : — "  He 
maintained  that  human  knowledge  consists  only  in  the  per- 
ception of  the  appearance  through  the  subje£l,  and  that  what- 
ever appeared  to  any  one  in  his  state  at  the  time  was  true ; 
consequently  that  man  is  the  standard  of  all  things ;  that,  as 
far  as  truth  or  falsehood  are  concerned,  there  is  no  differ- 
ence between  our  perceptions  of  external  objects ;  that 
every  way  of  considering  a  thing  has  its  opposite,  and  that 
there  is  as  much  truth  on  one  side  as  on  the  other ;  and 
that,  consequently,  nothing  can  be  supported  in  argument 
with  certainty;  maintaining  at  the  same  time  the  so- 
phistical profession  to  make  the  worse  the  better  argument." 
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He  doubted  the  existence  of  the  Gods.*  Yet  he  must  have 
believed  in  the  Gods,  or  why  would  he  be  content  to  take 
such  remuneration  for  his  teaching  as  his  pupil  was 
willing  to  pay,  only  requiring  him  to  go  into  a  temple  itfid 
make  oath  that  it  was  his  sincere  belief  that  the  sum  was 
sufficient  {vide  Grote's  "  History  of  Greece,"  vol.  vii.,  p.  45). 

Grote,  speaking  of  this  philosopher,  says — "  He  taught 
that  man  is  the  measure  of  all  things,  both  of  that  which 
exists  and  of  that  which  does  not  exist — a  doArine  canvassed 
and  controverted  by  Plato,  who  represents  that  Protagoras 
assumed  knowledge  to  consist  in  sensation,  and  considered 
the  sensations  of  each  individual  man  to  be,  to  him,  the 
canon  and  measure  of  truth." 

The  only  author  I  have  met  with  who  seems  inclined  to 
defend  Protagoras  is  Grote,  but  he  was  the  general  defender 
of  the  Sophists.  He  says — ''  In  so  far  as  we  can  understand 
the  theory,  it  certainly  was  no  more  incorredl  than  several 
others  then  afloat  from  the  Eleatic  school  and  other  philo- 
sophers, whilst  it  had  the  merit  of  bringing  into  forcible 
relief  the  essentially  relative  nature  of  cognition, — relative 
not  indeed  to  the  sensitive  faculty,  but  to  that  reinforced 
and  guided  by  the  other  faculties  of  man,  memorial  and 
ratiocinative ;  and  had  it  been  more  incorredl  than  it  really 
is,  there  would  be  no  warrant  for  those  imputations  which 
modem  authors  build  upon  it  against  the  morality  of  Prota- 
goras. No  such  imputations  are  countenanced  in  the  dis- 
cussion which  Plato  devotes  to  the  do(5trine  :  indeed  if  the 
vindication  he  sets  forth  against  himself,  on  behalf  of  Pro- 
tagoras, be  really  ascribable  to  that  Sophist,  it  would  give 
an  exaggerated  importance  to  the  distinAion  between  good 
and  evil,  into  which  the  distin(5tion  between  truth  and  false- 
hood is  considered  by  the  Platonic  Protagoras  as  resolvable. 
The  subsequent  theories  of  Plato  and  Aristotle  respedling 
cognition  were  much  more  systematic  and  elaborate,  the 
work  of  men  greatly  superior  in  speculative  genius  to  Pro- 
tagoras ;  but  they  would  not  have  been  what  they  were  had 
not  Protagoras,  as  well  as  others,  gone  before  them  with 
suggestions  more  partial  and  imperfeft." — (Id,,  vol.  vii., 
pp.  50, 51).  Aristotle,  discussing  the  doftrine  of  Protagoras, 
says  **  that  this  dodtrine  comes  to  no  more  than  saying  that 
man,  so  far  as  he  is  cognizant  or  so  far  as  precipient,  is  the 
measure  of  all  things ;  in  other  words,  that  knowledge  or 

*  **  Kespeding  the  Gods  I  neither  know  whether  they  exist  nor  what  are 
their  attributes ;  the  uncertainty  of  the  subjed^,  the  shortness  of  human  life, 
and  many  other  causes  debar  me  from  this  knowledge." — Grote's  History  of 
Grucit  vol.  vii.,  p.  48. 


Digitized  by 


Google 


324  What  is  Religion  ^  [Juney 

perception  is  the  measure  of  all  things.  This,  he  says,  is 
trivial  and  of  no  value,  though  it  sounds  like  something  of 
importance," — (In  notis,  Ibid.) 

iGorgias,  a  contemporary  of  Protagoras,  wrote  a  treatise 
on  Nature,  or  that  which  is  not.  He  says,  "  Firstly,  that 
nothing  exists ;  secondly,  if  anything  exists  it  cannot  be 
known ;  and  thirdly,  if  anything  exists  and  can  be  known 
the  knowledge  cannot  be  imparted."  Tennemann's  exposition 
of  Gorgias  is,  first,  that  nothing  real  exists,  because  neither 
negative  nor  positive ;  nor  both  at  the  same  time  can  really 
exist ;  but  even  granting  that  something  real  did  exist,  yet, 
second,  it  would  not  be  cognisable,  because  if  thoughts  are 
not  real  things  the  real  cannot  be  thought ;  and  if  thoughts 
were  real  things  that  which  is  not  real  could  not  be  thought ; 
consequently  everything  thought  must  be  real  in  that  case. 
Finally,  even  if  something  were  cognisable,  it  could  not  be 
imparted  by  the  medium  of  words,  because  words  do  not 
express  things,  and  nobody  thinks  like  his  neighbour." 
Grote  says  the  teaching  was  "  that  nothing  exists ;  that  if 
anything  exists  it  is  unknowable ;  and  granting  it  even  to 
exist,  and  to  be  knowable  by  any  one  man,  he  could  never 
communicate  it  to  others."  Grote  observes  that  the  modern 
historians  of  Philosophy  denounce  the  scepticism  of  the 
Sophist,  **  instead  of  explaining  his  thesis  in  immediate  se- 
quence with  the  speculations  which  preceded .  it."  "  In  our 
sense  of  the  words  it  is  a  monstrous  paradox."  "  The  word 
existence  as  they  understood  it  (the  Eleatic  philosophers), 
did  not  mean  phenomenal,  but  ultra-phenomenal,  existence. 
They  looked  upon  the  phenomena  of  sense  as  alway  coming 
and  going, — as  something  essentially  transitory,  fluftuating, 
incapable  of  being  surely  known,  and  furnishing  at  best 
only  grounds  for  conjefture.  They  searched  by  cogitation 
for  what  they  presumed  to  be,  the  really  existing  something 
or  substance — the  noumenon,  to  use  a  Kantian  phrase — 
lying  behind  or  under  the  phenomena,  which  noumenon 
they  recognised  as  the  only  appropriate  objecJls  of  know- 
ledge ;  they  discussed  much  whether  it  was  one  or  many." 
This  probably  is  the  protoplastic  substance  of  the  Hylo- 
Idealists.  ''The  thesis  of  Gorgias  related  to  this  ultra- 
phenomenal  existence,  and  bore  closely  upon  the  arguments 
of  Zeno  and  Melissus."  "  Protagoras  and  Gorgias  found 
predecessors  indeed,  but  no  binding  precedents  to  copy,  so 
that  each  struck  out  more  or  less  a  road  of  their  own." 
'*  We  do  not  know  how  far  Gorgias  agreed  in  the  opinion 
of  Protagoras,  that  man  is  the  measure  of  all  things." — 
(Grote,  Ibid.) 
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Q.  H.  Lewes  says — "  The  Sophistical  art  may  have  been 
essentially  corrupting,  although  to  contemporaries  it  did 
not  appear  so.  We  believe  it  v^as  ,so,  if  it  is  to  be  made 
responsible  for  all  the  consequences  which  can  be  logically 
deduced  from  it.  But  logical  consequences  are  unjust 
standards.  Men  are  not  responsible  for  what  others  may 
consider  their  dodlrines  lead  to." 

G.  H.  Lewes's  opinions  appear  to  have  excited  the  re- 
verence of  the  Hylo-Idealists :  a  philosophy  they  term  it. 
His  concluding  remarks  in  his  *'  Biographical  History  of 
Philosophy "  suggest  the  impossibility  of  philosophy :  he 
says,  **  If  any  one  remains  unconvinced  by  the  accumulated 
proofs  this  history  affords  of  the  impossibility  of  philosophy, 
let  him  distindlly  bear  in  mind  that  the  first  problem  he  has 
to  solve  is — Have  we  ideas  independent  of  experience  ?  "  (I 
unhesitatingly  answer,  Yes.  Our  ideas  of  God  are  not  the 
results  of  experience.  We  adduce  them  from  the  homo- 
geneity of  Nature,  based  on  the  scientific  axiom  that  the 
known  must  interpret  the  unknown.)  '*  Look  at  the  state  of 
philosophy :  there  is  no  one  system  universally  accepted ; 
there  are  as  many  philosophies  as  there  are  speculative 
notions, — almost  as  many  as  there  are  professors."  The 
opposition  between  Religion  and  Philosophy  is  "inevitable; 
it  lies  in  the  very  nature  of  philosophy ;  and  although  now, 
as  heretofore,  many  professors  eagerly  argue  that  the  two 
are  perfedlly  compatible  and  accordant,  the  discordance  is, 
and  always  must  be,  apparent."  The  evil  of  the  speciality 
of  scientific  men,  or  their  incapacity,  is  not  confined  to  the 
negle(5ling  the  whole  for  the  sake  of  the  parts ;  it  affedts  the 
very  highest  conditions  of  Science,  namely,  its  capacity  of 
instruAing  and  diredling  society.  So  we  have  general  ideas 
and  positive  science :  the  general  ideas  are  powerless,  because 
they  are  not  positive ;  the  positive  sciences  are  powerless, 
because  they  are  not  general."  Lewes  says,  so  far  as  re- 
gards philosophy,  we  in  the  nineteenth  century  are  precisely 
in  the  same  position  as  we  were  in  the  fifth. 

Speaking  of  Idealism,  on  the  discussion  of  Berkeley's 
Idealism,  Lewes  says,  ''  In  admitting  all  this,  what  do  we 
admit  ?  Simply  that  human  knowledge  is  not  the  measure 
of  all  things.  ObjeAs  to  us  can  never  be  more  than  ideas ; 
but  are  we  the  final  measure  of  all  existence  ?  It  was  the 
dogma  of  the  Sophist  that  man  is  the  measure  of  all  things ; 
it  should  not  be  the  dogma  of  the  sober  thinker.  Because 
we  can  only  know  objedls  as  ideas,  is  it  a  proper  conclusion 
that  objedls  only  exist  as  ideas  ?  For  this  conclusion  to  be 
rigorous  we  must  have  some  proof  of  our  knowledge  being 
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the  absolute  standard  of  truth  instead  of  the  standard  of  the 
relation  things  bear  to  our  intelle<5l."  He  says  he  admits, 
with  the  Idealist,  that  all  our  knowledge  of  objedts  consists 
in  ideas.''  •  •  •  But  not  **  that  all  existence  is  limited  by  our 
knowledge  merely  on  the  ground  that  where  we  could  con- 
ceive anything  existing  we  are  forced  to  conceive  it  in  accord- 
ance with  the  laws  of  our  conceptive  faculties."  So  also 
"that  all  our  knowledge  is  subjeftive,"  but  not  "what  is  true 
subjedlively  is  true  objectively."  So  also  "  in  the  existence 
of  an  external  world  quite  independent  of  any  precipient, — not 
because  such  is  the  obvious  and  universal  belief,  but  because 
the  arguments  by  which  Idealism  would  controvert  it  are 
vitiated  by  the  assumption  of  knowledge  being  the  criterion 
of  all  existences, — Idealism  agrees  with  Realism  in  placing 
reliance  on  the  evidence  of  sense ;  it  argues,  however,  that 
inasmuch  as  our  knowledge  is  confined  to  ideas,  we  have  no 
right  to  assume  anything  beyond  ideas.  Yet  it  is  also  forced 
to  assume  something  as  the  cause  of  ideas ;  this  cause  it 
calls  the  will  of  the  Creator."  This  Lewes  says  is  an  as- 
sumption. It  may  be  so  ;  yet  all  systems  have  some  prin- 
ciple, however  they  may  disguise  it.  Even  in  the  materialistic 
theory  Lucretius  was  forced,  by  the  necessity  of  reason,  to 
adopt  volition,  "  seeing  that  atoms  left  to  their  own  adtion 
could  never  cohere,  and  would  remain  for  ever  inert."  So  he 
said  of  the  Earth,  "  she  being  impregnated  produces."  This 
fecundating  principle  he  terms  the  ether.  So,  whether  it  be 
Materialists  or  Hylo-Idealists,  there  is  always  a  something 
intervening  other  than  the  fundamental  principle  of  the 
system.  Idealism  logically  ends  in  spirit ;  Materialism  in 
gross  substance.  Lewes  says  that  Spinoza  taught  that  there 
was  but  one  essence  in  the  universe,  and  that  one  was  sub- 
stance. Berkeley  also  taught  that  there  was  but  one,  and 
that  one  was  thought.  Now  call  this  one  what  you  will,  the 
result  is  the  same,  speculatively  or  pradlically.  You  may 
have  certain  degrading  associations  attached  to  the  idea  of 
substance,  or  certain  exalted  associations  attached  to  that  of 
spirit.  But  what  difference  can  your  associations  make  with 
respedl  to  the  real  nature  of  things." 

Above  is  presented  all  that  can  be  said  of  the  philosophies, 
Viz.y  those  of  Protagoras  and  Gorgias,  on  which  is  founded 
the  system  in  discussion,  together  with  Q.  H.  Lewes's  re- 
marks, showing  his  ideas  generally  on  the  subjedt. 

(To  be  continued.) 
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11.    ON    ELECTRICITY  AND    ITS    PRESENT 
APPLICATIONS.* 

By  W.  Frasbr,  A.M.,  M.R.C.S.  Eng. 

ST  is  right  to  mention  that  this  paper— or  rather  the 
nucleus  of  it — has  been  already  read  to  a  Medical 
Society  and  to  an  Ecclesiastical  Guild,  a  statement 
you  will  readily  believe  from  some  passages  in  it — entries^  I 
may  say,  in  the  entertainment — specially  provided  for  the 
tastes  of  these  guests.  But  now  that  I  have  ventured, 
though  with  fear  and  misgiving,  to  bring  it  before  an 
audience  of  philosophers,  who  are  quite  competent  to  deal 
with  the  subjedt,  I  have  added  a  few  puces  de  resistance, 
which  may  help  to  secure  your  attention,  and  afford  some- 
thing to  eat  up  and  masticate,  whether  you  think  fit  to 
swallow  and  assimilate  them  or  not. 

An  apolo^  may  be  expected  for  my  bringing  before  a 
Medical  Society  a  subject  not  striAly  medical,  and  I  quite 
admit  the  validity  of  the  obje(5tion.  But  although  electri- 
city has  never  been  so  far  professionally  recognised  as  to 
have  a  place  in  the  Pharmacopoeia,  we  all  know  that  it  has 
long  been  employed  both  as  a  diagnostic  and  therapeutic 
agent,  and  that  of  late  it  has  proved  a  valuable  method  of 
treatment  (particularly  in  nervous  diseases)  in  the  hands  of 
several  eminent  London  physicians. 

We  know,  too,  that  in  the  present  period  of  popular  ex- 
citement it  is  beginning  to  take  a  prominent  place  in  the 
field  of  quackery,  with  plausible  and  high-sounding  preten- 
sions, and  in  such  a  way  as  will  probably  prove  an  obstacle 
to  its  employment  in  legitimate  medicine.  I  do  not  think, 
however,  that  legitimate  medicine  will  suffer  much  by  the 
loss,  for  whatsoever  may  be  the  influence  that  Ele(5lricity 
has  in  regard  to  the  functions  of  the  human  body, — and  it 
is  undoubtedly  great, — this  influence  or  these  influences  can 
best  be  brought  into  action  through  the  judicious  use  of  the 
old  and  ordinary  means,  whether  pharmaceutic  or  psycho- 
logic,— aAing  as  these  do,  through  the  nervous  or  eleAric 
fun<5lions  of  the  body  itself, — ^which  the  profession  has  long 
been  accustomed  to  employ. 

*  Read  at  the  Aberdeen  Philosophical  Society,  February  5th,  18S4. 

..gitized  by  Google 


328  On  Electricity  and  its  Present  Applications.       FJune, 

I  do  noty  therefore,  intend  to  treat  the  subjedt  specially  in 
its  medical  aspect,  and  shall,  without  further  apology,  bring 
it  before  you  in  the  way  that  has  happened  to  approve  itself 
to  me.  You  will  not,  I  hope,  take  offence  if  I  ask  you, 
during  the  reading  of  the  paper,  to  fancy  yourselves  in  the 
position  of  a  group  of  children,  or  of  untutored  natives  of 
the  East  Kstening  to  one  of  their  own  story  tellers,  while  he 
tries  to  please  them  for  an  hour,  and  to  convey  to  them 
some  pra(5tical  and  useful  instru(5tion  by  the  scenes  and 
sketches  he  places  before  their  imagination. 

When  the  Allwise,  Omnipotent,  and  Eternal  created  and 
organised  this  world,  he  placed  in  it  certain  Genii,  immortal 
but  soulless  spirits, — His  slaves  or  ministers,  as  they  might 
be  called, — to  carry  out  His  will  in  its  government,  and  in 
the  purposes  He  had  in  view  in  its  creation.  One  of  the 
most  powerful  of  these — the  Genie  of  the  mystic  fire, 
Eleftron — is  invisible  to  the  human  eye,  and  unrecognisable 
by  the  ordinary  human  senses,  except  upon  rare  occasions, 
or  when  subjedled  to  the  spell  of  a  skilled  magician. 

It  is  difficult  to  give  a  correft  portraiture  and  dimensions 
of  this  great  spirit ;  but  it  may  be  said  that,  while  his  head 
reaches  far  above  the  clouds,  and  his  feet  go  down  into  the 
bowels  of  the  earth,  and  traverse  them  more  freely  than  a 
bird  can  fly  through  the  air,  he  can  also  enter  into  the 
smallest  and  invisible  cell  that  forms  part  of  the  material  of 
the  globe.  In  truth  he  performs  an  important  part  in  almost 
all  the  operations  going  on  in  the  world,  whether  great  or 
small;  but  so  quietly  and  gently  does  he  work  that  his 
presence  is  never  known  or  suspefted,  except  on  the  occur- 
rence of  something  calculated  to  rouse  him  to  anger  or 
opposition. 

The  power  and  immensity  of  this  Genie  may  be  in  some 
degree  comprehended  when  it  is  stated  that  the  tremendous 
roar  of  his  voice,  the  dazzling  brightness  of  the  flash  of  his 
eye,  the  inconceivable  rapidity  of  his  movements,  and  the 
irresistible  force  of  his  strength  are  such  that  in  respedt  to 
them  there  is  no  terrestrial  being  that  can  be  compared  with 
him.  When  careering  with  his  full  force,  if  any  obstacle 
should  interrupt  his  progress  or  tend  to  circumscribe  his 
liberty,  he  will  in  a  moment  burst  the  strongest  barriers  in 
his  way,  shattering  and  destroying  them  by  streams  of  fire 
which  he  launches  forth,  accompanied  with  such  appalling 
and  tremendous  bellowings  as  seem  to  make  the  earth  to 
tremble.  Such  behaviour  on  his  part  naturally  inspires 
mankind  with  terror  and  awe,  and  it  has  had  the  effe(5t,  in 
past    times,    of    deterring    them    from    cultivating    his 
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acquaintance  or  friendship.  Indeed,  until  very  recent  times, 
they  looked  upon  him  more  in  the  light  of  God's  minister  of 
punishment  and  destruction  than  as  the  friendly  and  bene- 
ficenty  though  powerful,  being  they  are  now  beginning  to 
discover  him  to  be. 

A  wise  man  of  America,  named  Benjamin,  who,  more 
than  a  hundred  years  ago,  was  among  the  first  who  had  the 
courage,  sagacity,  and  tadt  to  enter  into  close  and  friendly 
relations  with  him,  by  a  careful  study  of  his  character  and 
habits,  succeeded  in  making  an  arrangement  by  which — in 
consideration  of  an  easy  and  free  passage  being  provided  for 
him  between  his  favourite  resting-place  under  the  ground, 
and  the  upper  air — he  gave  promise  for  the  future  to  refrain 
from  an  old  and  destrudtive  pradtice  he  had  been  in  the 
habit  of  indulging  in, — that  of  toppling  over  and  destroying 
towers,  chimneys,  and  other  lofty  buildings  that  chanced  to 
attradt  his  notice.  And  the  fadt  of  his  having  honourably 
kept  this  promise  has  led  to  a  further  study  of  his  powers 
and  peculiarities,  and  to  the  cultivation  of  more  friendly 
relations  with  him  than  had  been  done  before. 

He  is  constantly  hovering  and  brooding  over  the  earth, 
mantling  and  pillowing  himself  in  the  clouds ;  sometimes 
marshalling  them  in  hostile  array  against  each  other,  tra- 
velling with  them  in  their  movements,  and  descending  with 
them  in  union  with  the  rain,  to  refresh  and  frudlify  the 
ground ;  ascending,  also,  as  well  as  descending,  by  secret 
and  imperceptible  movements,  in  the  fulfilment  of  the  innu- 
merable services  which  God  has  ordained  him  to  perform. 
Though  such  is  the  usual  and  gentle  manner  of  his  transition 
between  earth  and  sky,  yet  it  sometimes  happens,  when  he 
finds  himself  unduly  confined  on  the  one  side,  that  he  will 
make  a  sudden  and  irresistible  bound  to  the  other,  over- 
turning, blasting,  and  destroying  whatever  may  stand  in  his 
way,  and  emitting  a  roar  of  thunder  surpassing  in  awe- 
inspiring  grandeur  the  cries  of  all  the  wild  beasts  of  the 
forest  blended  together. 

By  following  in  the  wake  of  the  American  savant  eledtri- 
cians  have  succeeded  in  greatly  mitigating — ^in  many  cases 
in  entirely  averting — the  calamitous  efifedls  of  such  occur- 
rences. Knowing  the  partiality  he  has  for  certain  of  the 
family  of  the  metals,  and  the  willingness  with  which  he  will 
accept  of  their  guidance  and  means  of  transport,  they  have 
construdted  roads  (literally  rods)  of  iron,  copper,  or  bronze 
between  the  earth  and  the  highest  points  of  the  chimneys 
and  lofty  buildings  that  were  wont  to  be  injured  by  him. 
These  rods  or  tubes  are  provided  with  incorrodible  points — 
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often  trifurcate — at  their  upper  extremity,  and  the  Genie 
gives  a  very  decided  preference  to  this  kind  of  passage,  both 
by  way  of  exit  and  entrance,  and  when  making  use  of  it  he 
is  quietly  led  either  downwards  or  upwards,  whichever  way 
he  requires  to  go,  till  all  danger  of  a  sudden  outburst  is 
past. 

For  many  ages  mankind  were  almost  unaware  of  the 
presence  among  them  of  this  powerful  spirit ;  nor  did  they 
know  that  he  was  unceasingly  employed  in  their  service ; 
and  much  less  were  they  able  to  summon  him  at  will  to 
appear  visibly  and  tangibly  before  them,  to  exhibit  some  of 
his  wonderful  powers.  When  at  last  they  did  succeed  in 
this  the  utmost  wonder  and  interest  were  excited  by  the 
display,  although  the  form  it  took  was  what  might  at  present 
be  looked  upon  as  mere  childish  tricks  compared  with  the 
stupendous  and  beneficent  powers  of  which  he  is  now 
proved  to  be  possessed.  His  favourite  resting-place  of 
retirement  is,  as  I  have  said,  deep  in  the  interior  of  the 
world,  from  which,  however,  he  is  continually  emerging  and 
gliding  to  and  fro  through  the  earth  and  the  air,  doing  an 
•infinite  variety  of  useful  and  beneficent  work;  after  accom- 
plishing which  he,  by  the  law  of  his  existence,  quietly  retires 
to  the  place  of  his  concealment.  But  if  anything  should 
stand  in  his  way,  or  resist  his  passage,  woe  be  to  that  person 
or  thing!  Personal  injury,  or  even  destruction  or  death,  is 
sure  to  be  the  result. 

While  thus  pent  up,  miles  deep  in  the  interior  of  the 
earth,  and  finding  no  ready  means  of  escape,  he  will  some- 
times break  the  bonds  of  his  prison  and  force  a  passage  or 
place  of  exit  for  himself,  and  in  doing  so  shake  the  earth  for 
miles  around,  leaving  great  rents  in  it,  overturning  buildings, 
destroying  millions'  worth  of  property  and  thousands  of 
lives.  This  heavy  charge,  at  all  events,  has  been  brought 
against  £le<Stron  as  one  of  the  various  hypotheses  that  have 
been  suggested  in  explanation  of  earthquakes.  But  though 
he  may  in  some  degree  be  connected  with  these  phenomena, 
there  is  far  from  sufficient  proof  that  he  is  the  principal  or 
sole  agent,  and  in  a  Court  of  Science  the  verdidl  could  not 
be  more  than  "  Not  proven."  But  if  he  be  the  great  cause 
of  these  terrible  convulsions,  might  it  not  be  possible  that 
the  happy  invention  of  Franklin,  which  has  averted  so  many 
of  the  disastrous  efife<5ls  of  atrial  and  surface  lightning, 
could  also,  in  some  way,  be  applied  to  the  deep  underground 
storms  (if  indeed  the  depth  were  not  too  great)  which  are 
supposed  to  be  connected  with  earthquakes  ? 

Colonel  Arthur  Parnell,  writing  on  the  subjeCl  in  the 
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'^  Journal  of  Science  "  for  December,  18831  adduces  some 
passages  from  the  Apocalypse  to  show  that  the  inspired 
writer  of  that  book  considered  lightnings,  thunders,  and 
earthquakes  as  being  results  of  one  and  the  same  agency, 
though  perhaps  not  of  much  scientific  value  as  bearing  on 
the  question :  these  passages  are  sufficiently  interesting  and 
apposite  to  be  re-quoted : — 

**  I  saw  the  seven  angels  which  stood  before  God,  and  to 
them  were  given  seven  trumpets.  And  another  angel  came 
and  stood  at  the  altar,  having  a  golden  censer ;  and  there 
was  given  unto  him  much  incense,  that  he  should  offer  it 
with  the  prayers  of  all  Saints  upon  the  golden  altar  which 
was  before  the  throne.  And  the  smoke  of  the  incense,  which 
came  with  the  prayers  of  the  Saints,  ascended  up  before 
God  out  of  the  angel's  hand.  And  the  angel  took  the  censer 
and  filled  it  with  fire  of  the  altar,  and  cast  it  into  the  earth ; 
and  there  were  voices  and  thunderings  and  lightnings,  and 
an  earthquake  "  (Rev.  viii.,  2 — 5).  Again,  "  The  seventh 
angel  sounded,  •  •  •  and  the  temple  of  God  was  opened  in 
heaven,  and  there  was  seen  in  His  temple  the  work  of  His 
testament ;  and  there  were  lightnings  and  voices  and  thun- 
derings, and  an  earthquake  and  great  hail "  (Rev.  xi.,  19). 
And  again,  **  The  seventh  angel  poured  out  his  vial  into  the 
air;  and  there  came  a  great  voice  out  of  the  temple  of 
heaven  from  the  throne,  saying,  It  is  done.  And  there  were 
voices  and  thunders  and  lightnings ;  and  there  was  a  great 
earthquake,  such  as  was  not  since  men  were  upon  the  earth, 
so  mighty  an  earthquake  and  so  great  "  (Rev.  xvi.,  17,  i8). 

Notwithstanding  the  amount  of  work  he  is  known  to  per- 
form, EleAron  is  also  fond  of  dancing,  and  his  favourite 
place  for  enjoying  this  pastime  is  in  the  neighbourhood  of 
and  around  the  poles  of  the  earth.  There,  in  a  bright  frosty 
evening,  mortals  may  often  get  glimpses  of  his  holiday  gar- 
ments fluttering  and  corruscating  in  all  the  beautiful  hues 
of  the  rainbow,  mysteriously  vanishing  and  reappearing  as 
he  disports  in  the  fantastic  evolutions  of  his  mystic  dance. 

It  is  not  to  be  understood,  from  the  repeated  references  to 
the  favourite  resting-place  of  Eledlron  as  being  in  the  earth, 
that  the  sea  receives  less  of  his  regard  than  the  dry  land. 
On  the  contrary,  there  is  every  probability  that  the  sea  is 
even  more  abundantly  and  unvaryingly  his  place  of  abode 
than  the  land.  Water  is  far  more  congenial  to  him  than 
land,  and  in  it  he  can  stretch  out  and  rest  himself  more 
complacently  than  on  land.  His  passage  between  the  clouds 
and  the  sea  will  of  course  give  rise  to  the  usual  phenomena 
attending  similar  transitions  on  earth,  but  there  is  nothing 
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in  the  ocean's  boundless  expanse  of  water  to  intercept  his 
movements  or  rouse  him  to  anger  and  violence.  I  believe 
that  he  is  abundantly  diffused  through  its  whole  extent  down 
to  its  utmost  depths,  and  that  he  is  the  means  of  imparting 
life  and  vigour,  and  exuberant — almost  superabundant — fer- 
tilit}%to  the  multifarious  and  innumerable  creatures  that  have 
their  habitation  there.  The  very  atmosphere  of  the  sea  is  im- 
pregnated by  him  to  a  greater  extent  than  that  of  the  land. 
The  superambient  air  is  ozonised  or  charged  with  his  in- 
fluence, and  thus  rendered,  as  is  well  known,  salubrious  and 
life-giving  to  invalids,  after  the  ordinary  resources  of  medi- 
cine have  failed. 

In  illustration  of  these  statements  it  maybe  allowable  to  re- 
fer to  the  significant  fa£l  that  while  there  are  at  least  a  dozen 
fishes  that  are  provided  with  eledtrical  organs,  and  capable 
of  using  them  both  for  sustentation  and  defence,  there  are 
no  land  animals  known  to  be  so  endowed.  The  fishes  re- 
ferred to  "  belong  to  three  widely  different  groups, — namely, 
rays,  eels,  and  sheath  fishes, — ^which  would  seem  to  indicate 
that  ele<5lric  organs  have  originated  independently  in  each 
group.  The  ele<5lric  eel  of  South  American  rivers  is  the 
most  powerful  of  these  creatures,  growing  to  a  length  of 
6  feet,  and  provided  with  a  pair  of  batteries  containing 
hundreds  of  minute  cells,  copiously  supplied  with  nerves, 
and  capable  of  sending  forth  a  shock  which  will  paralyse  the 
largest  animals."  * 

While  it  is  only  within  the  last  few  years  that  man  has 
been  able  to  make  use  of  eledlricity  as  a  weapon  of  war 
against  his  enemies,  these  creatures  have  for  many  thousands 
of  years — probably  before  man  appeared  upon  earth — ^been 
applying  their  eleArical  batteries  to  the  art  of  capturing 
their  prey, — eleftric  batteries,  be  it  observed,  which  **  behave 
in  exaAly  the  same  manner  as  those  constructed  artificially, 
rendering  the  needle  magnetic,  decomposing  chemical  com- 
pounds, and  emitting  the  spark." 

For  the  capture  and  taming  of  wild  and  vicious  animals, 
might  we  not  be  able  to  take  a  hint  from  these  faAs  in 
Natural  History  ? 

Eledlron  exerts  a  mysterious  but  powerful  influence  on  the 
sensations  of  living — probably  all  living — creatures.  The 
behaviour  of  many  of  the  lower  animals  gives  well-under- 
stood indications  and  warnings  of  changes  of  weather  to  be 
expeAed  from  his  approach  or  his  movements.  In  the 
human  body,  also,  he  can  by  his  presence  induce  the  most 

*  Longman's  Magasine  finr  March,  p.  529. 
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pleasurable  and  salubrious  feelings,  or  sensations  of  the 
most  disagreeable  nature.    . 

There  are  various  ways  in  which  the  Magi  at  first  sue- 
ceeded  in  conjuring  this  potent  spirit,  making  him  give 
indications  of  his  presence.  Sometimes  this  was  done  by 
making  a  grateful  and  rapid  friflion  with  a  metallic  or  other 
substance  of  which  he  is  known  to  be  fond,  through  the 
medium  or  interposition  of  a  suitable  receptacle  placed  in 
communication  or  en  rapport  with  the  earth  where  he  resides. 
The  result  is  that  he  comes  gradually  into  the  vessel  or  trap, 
and  indicates  his  presence  by  a  crackling  noise  and  the 
emission  of  sparks,  just  as  is  done  by  him  when  the  back  of 
a  cat  is  treated  in  a  similar  manner.  At  other  times  he  was 
tempted  to  make  his  appearance  by  a  dish  of  metals  stewed 
in  an  acid,  for  which  he  has  a  well-known  prediledlion. 

But  now,  by  God's  permission,  the  power  has  been  given 
to  the  wise  men  of  various  countries — more  especially  those 
of  Britain,  France,  Germany,  Italy,  Russia,  and  America — 
to  secure,  bind,  and  imprison  him  in  a  leaden  vessel  or 
casket,  and  to  seal  it  with  the  seal  of  Solomon  the  Wise,  so 
that  he  can  be  kept  there  as  the  submissive  slave  of  his 
captor,  carried  to  a  distance,  and  when  released  forced  to 
perform  whatever  work  may  be  appointed  him  to  do.  In 
this  way  he  can,  under  proper  superintendence,  be  made  to 
perform  the  work  of  a  domestic  slave  or  servant,  in  sewing, 
washing,  &c.,  and  even  in  lying  on  the  watch  and  sounding 
an  alarm  in  the  event  of  robbery  or  of  fire.  He  can  also  be 
made  use  of  as  the  motive  power  of  vehicles  and  machinery 
of  all  kinds.  In  short,  he  can  be  made  to  perform  any  kind 
of  mechanical  labour  which  does  not  require  the  diredt 
exertion  of  mind  and  intelligence — ^gifts  which  God  has 
bestowed  on  man  alone.  In  view  of  the  grandeur  and  im- 
mensity of  his  attributes  we  might  almost  think  that  the 
following  sublime  language  of  St.  John,  in  the  Apocalypse, 
is  intended  to  pourtray  him  ! 

Rev.  X.,  I. — *'And  I.  saw  another  mighty  angel  come 
down  from  heaven,  clothed  with  a  cloud,  and  a  rainbow  was 
upon  his  head,  and  his  face  was  as  it  were  the  sun,  and  hia^ 
feet  as  pillars  of  fire ;  and  he  had  in  his  hand  a  little  book 
open :  and  he  set  his  right  foot  upon  the  sea,  and  his  left 
foot  on  the  earth,  and  cried  with  a  loud  voice  as  when  a 
lion  roareth :  and  when  he  cried,  seven  thunders  uttered 
their  voices.  .  .  .  And  the  voice  which  I  had  heard  from 
heaven  spake  unto  me  again,  and  said,  Go  and  take  the 
little  book  which  is  in  the  hand  of  the  angel  which  standeth 
upon  the  sea  and  the  earth.    And  I  went  unto  the  angel 
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and  said  unto  him,  Give  me  the  little  book ;  and  he  said 
unto  me,  Take  it,  and  eat  it  up,  and  it  shall  make  thy  belly 
bitter,  but  it  shall  be  in  thy  mouth  sweet  as  honey.  And  he 
said  unto  me.  Thou  must  prophecy  again  before  many 
peoples  and  nations  and  tongues  and  kings." 

The  variety  of  designations  that  are  given  to  Eledlron  by 
scientists  is  apt  to  perplex  those  that  are  not  familiar  with 
the  subjeA.  These  have  been  given  according  to  the 
sources  from  which  he  can  be  educed,  the  forms  he  appears 
in,  and  the  functions  he  performs, — such  as  positive  and 
negative,  static  and  free,  Voltaic,  Franklinic,  and  Faradaic, 
animal,  friAional,  and  magnetic ;  and  many  besides.  But 
these  names,  like  the  roll  of  names  often  given  to  potentates 
of  the  world,  all  belong  only  to  the  one  great  Genie  who  is 
the  subjeA  of  our  present  discourse. 

The  motions  which  God  has  given  to  the  great  oblate 
globe  of  the  Earth  must,  we  should  expedt,  cause  relative 
motions  on  the  part  of  such  a  mobile  and  ethereal  substance 
(if  substance  it  can  be  called)  as  that  of  this  great  Genie. 
We  do  not  know  the  natural  laws  by  which  spirits  are  go- 
verned, but,  speculating  on  their  analogy  to  those  which 
apply  to  the  rarest  of  fluids  and  gases  that  we  are  acquainted 
with,  we  may  to  some  extent  be  assisted  to  understand  how 
such  a  spirit  would  comport  itself  in  the  world ;  though  even 
the  laws  of  acoustics  or  of  hydro-dynamics  cannot  properly 
be  considered  as  altogether  applicable  to  so  immaterial  and 
imponderable  a  being  as  Electron. 

The  natural  effedl  produced  on  these  fluids  by  the  rotation 
of  the  Earth  would  be  centrifugal  at  the  meridianal  circum- 
ference and  centripetal  at  the  Poles.  In  the  case  of  the 
EleAric  Spirit,  supposing,  as  some  with  reason  think,  that  it 
has  the  slightest  amount  of  gravity,  the  rotary  motion  of 
the  Earth  would,  at  both  ends  of  its  axis,  tend  to  draw  it 
into  the  interior,  which  it  would  penetrate  and  traverse  as 
easily  as  if  it  were  a  hollow  sphere,  and,  the  motion  of  the 
globe  being  greatest  at  its  equatorial  circumference,  the 
spirit  would  find  its  way  there ;  it  would  issue  forth  (re- 
freshed and  invigorated  by  his  passage  through  the  central 
fire  of  the  Earth),  imparting  warmth  and  fertility  to  the 
tropical  regions,  though  often  giving  indications  of  his 
superabundant  presence,  by  frolicksome  outbursts,  which 
are  sometimes  attended  by  disastrous  consequences.  And 
thence  he  would  become  diffused  through  and  over  the 
atmosphere,  and  so  would  find  his  way  back  to  the  Poles, 
there  to  be  again  absorbed,  and  to  enter  on  what  might  be 
called  his  normal  circuit  of  the  Earth.    Thus  the  Earth 
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sustains  the  part  of  a  vast  storehouse,  continually  receiving 
detachments  from  this  Spirit  of  the  Universe  by  its  great 
polar  and  other  entrances,  and  as  continually  giving  forth 
supplies  by  even  more  numberless  exits. 

Though  one  of  the  principal  agents  in  carrjdng  out  the 
laws  by  which  God  governs  the  world,  EleAron  is  himself 
subjedt  only  to  such  laws  as  are  adapted  to  his  constitution 
and  the  purposes  for  which  he  was  created ;  and  the  Supreme 
Governor  has  given  permission  to  man,  when  he  ascertains 
and  pays  deference  to  those  laws,  to  make  his  own  use,  to  a 
limited  extent,  of  the  powers  and  the  service  of  this  great 
spirit. 

This  powerful  and  ubiquitous  Genie  has  close  relations 
with  all  animate  and  inanimate  things  in  the  world.  Be- 
tween him  and  some  of  them  there  is  a  much  greater 
attachment  than  with  others,  as,  for  instance,  in  the  case  of 
the  metal  iron,  that  greatest  friend  and  servant  of  man  of 
all  the  metallic  race. 

The  further  our  researches  and  observations  have  yet  been 
carried  in  this  direftion  the  more  they  tend  to  confirm  the 
belief,  inspired  also  by  the  study  of  other  branches  of 
natural  science,  that  the  Almighty  wisdom  and  power 
operate  by  means  at  once  the  most  uniform  and  simple  in 
their  individual  and  atomic  manifestations,  and  unspeakably 
efficient,  grand,  and  beautiful  in  their  combined  and  predes- 
tinated  outcome.  The  Universe  itself  consists  of  an  infinite 
number  of  globes  or  spheres,  in  constant,  regular,  and 
multiplex  motion,  and  having  certain  sympathetic  influences 
and  relations  with  each  other  through  means  of  a  property 
called  gravitation.  The  ultimate  or  minutest  division  which 
we  are  capable  of  making  of  matter,  as  well  as  the  most 
careful  study  of  its  properties,  lead  to  the  same  conclusion 
as  to  its  constitution,  namely,  that  its  atoms  or  ultimate 
components  are  also  spheres  either  in  motion  or  capable  of 
being  put  in  motion,  and  having  opposite  poles  and  attradlive 
powers  for  other  atoms,  whether  of  the  same  or  of  different 
species.  But  instead  of  being  called  gravitation  the  attradlive 
force  of  these  atoms  is  known  as  chemical  adtion,  though  it 
is  believed  by  savants  to  be  the  efFedl  of  some  special  proper- 
ties conferred  upon  them  by  Eledtron.  And  it  is — beyond 
all  his  ,other  qualities — by  his  power  of  imparting  and  go- 
verning molecular  attradlive  forces  that  such  all-important 
results  are  produced  throughout  the  world  as  prove  the  Genie 
Elcdlron  to  be  the  most  powerful  and  omnipresent  of  God's 
ministers  on  earth. 

When  the'particles  of  different  kinds  of  matter  are  free  to 
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mingle  with  each  other — ^which  by  means  of  heat,  air,  water, 
and  other  media  they  can  be  made  to  do — ^he  can  make  them 
change  their  arrangements,  and  can  subjeA  them  to  such 
magical  transformations  that  they  become  entirely  new  sub- 
stances, with  appearance  and  qualities  essentially  different 
from  their  previous  condition.  That  he  is  the  immediate 
agent  in  effecting  this  may  be  fairly  inferred  from  the  analo- 
gous work  he  is  known  to  do  on  a  larger  and  visible  scale, 
as  well  as  on  other  reliable  scientific  grounds. 

We  can  easily  see  the  results  and  the  accompaniments  of 
this  great  spirit's  working  in  many  of  the  phenomena  of  the 
world,  but  no  man  has  ever  yet  seen  him  actually  at  work  or 
discovered  his  precise  modus  operandi.  When  God  made 
himself  known  to  Elijah  it  was  not  in  the  tempest,  the 
earthquake,  or  the  fire,  but  in  the  still  small  voice  in  the 
Desert.  And  so  it  is  that  the  sil«nt  and  secluded  chamber 
of  the  scientist  is  also  the  most  congenial  and  favoured 
place  for  contemplating  the  working  of  His  great  minister 
on  the  Earth.  By  long-continued  transformations  of  the 
kind  described  he  has  changed,  and  is  still  changing,  the 
aspedt  and  condition  of  the  surface  of  the  world,  and  it  is 
by  a  knowledge  of  these  powers,  and  by  the  wisdom  to  take 
advantage  of  them,  that  most  important  results  both  to  the 
initiated  scientists,  and,  through  them,  to  the  world  at  large, 
are  to  be  obtained.  Out  of  three  or  four  elementary  sub- 
stances, for  instance,  he  can,  under  propitious  circumstances, 
form  a  vast  number  of  things,  of  very  diverse  qualities, 
adapted  to  enrich,  sustain,  and  beautify  the  world  and  its 
inhabitants.  Like  a  skilful  general,  or  a  clever  master  of 
ceremonies,  he  can  place  his  subjedls  (small  and  invisible  to 
us  as  they  individually  are)  in  all  manner  of  composite 
groups,  and  in  every  variety  of  arrangement,  and  by  his 
signal  of  command  can  make  innumerable  hosts  of  them 
embrace  and  coalesce,  so  as  to  constitute  new  masses,  pos- 
sessed of  a  character  and  qualities  very  different  from  those 
they  had  before,  as  well  as  from  some  other  groups  composed 
of  the  same  elements.  By  operating  through  means  of  the 
different  degrees  of  mutual  affe<5lian  between  these  atoms 
and  their  chief,  and  for  each  other,  he  can  bring  about  a 
sharp  and  rapid  confliA  amongst  them,  leading  to  their 
separation  and  rearrangement,  so  as  to  form  new  groups 
with  charafters  and  powers  very  different  from  those  be- 
longing to  the  previous  groups,  or  to  the  individuals  com- 
posing them.  Individuals  previously  harmless  or  benign 
he  will  sometimes  combine  together,  so  as  to  form  a  band  of 
poisonous  murderers.    Awkward  and  spiritless  dolts  he  can 
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associate,  match,  and  arrange  together  in  such  a  way  as  to 
develop  in  them  high-spirited  and  estimable  qualities. 
By  selefling,  drilling,  and  arranging  a  lot  of  the  most 
worthless  and  unattradlive  of  things,  he  can  turn  out  some 
of  the  most  beautiful,  useful,  and  valuable  combinations 
that  have  in  these  times  enriched  the  world.  But  besides 
the  changes  in  regard  to  qualities  easily  recognised  by  our 
senses,  such  as  colour,  taste,  and  smell,  there  are  many 
other  and  more  subtle  changes  which  he  can  effedt  that  are 
not  so  readily  appreciated  by  us. 

The  exadt  rationale  of  these  changes  is,  I  suspedl,  almost 
beyond  our  comprehension.  With  regard  to  colour,  knowing 
as  we  do  that  Eledtron,  if  not  identical  with  light,  is  allied 
and  even  superior  to  it,  and  may  therefore  be  believed  to 
have  some  command  of  those  elementary  colours  contained 
in  light,  and  it  is  quite  conceivable  that  the  molecules  and 
the  ultimate  atoms  of  matter  may  have,  through  the  influence 
of  £Ie<5lron,  special  affinities  for  certain  of  these  coloured 
elements,  or  specially  ele<5lrised  atoms,  if  such  they  be, 
as  we  know  that  they  have  for  the  other  spectroscopic  ele^ 
ments  of  light,  and  that  they  will,  in  consequence,  refledl 
some  but  absorb  others,  appearing  in  that  colour  which  they 
refledt,  and  showing  black  if  they  absorb  all,  but  white  if 
they  refledl  them  all. 

So  subtle  and  all-embracing  is  the  essence  of  this  great 
Genie  that  there  is  no  part  of  the  World,  or  of  what  it  con- 
tains, that  is  not  more  or  less  imbued  with  it.  But,  though 
embracing  all  things,  he  shows  a  decided  preference  for 
some  above  others,  and  this  in  so  manifest  a  way  that  the 
Magi  who  are  devoted  to  his  service  have  had  no  difficulty 
in  making  out  a  list  of  things  in  the  order  of  his  preference 
for  them.  Among  those  for  which  he  shows  the  highest 
favour  and  attachment  are  the  great  family  of  the  metals, 
and  it  is  chiefly  through  their  means  that  mankind  have 
been  enabled  to  become  acquainted  with  his  character  and 
qualities,  and  with  at  least  some  of  the  laws  by  which  he  is 
governed  in  the  work  which  God  has  ordained  him  to  do. 
By  their  means  it  is,  too,  that  his  extraordinary  powers  are 
being  more  and  more  applied  to  the  diredt  service  and  benefit 
of  mankind.  For  example,  while  we  can  travel  at  the  rate 
of  a  mile  per  minute  along  an  iron  railway,  one  of  the  same 
material,  at  a  fraction  of  the  cost,  can  be  made  to  convey 
Eledtron  with  whatever  store  of  intelligence  we  choose  to 
entrust  to  him,  thousands  of  miles,  and  to  any  part  of  the 
world,  in  the  same  space  of  time. 

(To  be  continued. 
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III.    ON  THE  CHLOROPHYLL  OF  LIVING 
PLANT-CELLS,  AND  ON  THE  ASSIMILATION  OF 

CARBON. 

^E  purpose  laying  before  our  readers  the  results  of 
certain  investigations  which  Dr.  J.  Reinke  has 
communicated  to  the  German  Botanical  Society, 
and  which  have  appeared  in  its  "  Berichte  "  (Proceedings), 
as  well  as  in  the  "  Naturforscher  "  and  in  other  foreign 
journals. 

The  reduction  of  the  carbonic  acid  of  the  air  is  a  fundlion 
of  light  and  of  the  chlorophyll  of  living  plant-cells.  If  we 
wish  to  understand  this  process — the  very  foundation  of 
vegetable  nutrition — we  shall  find  a  study  of  chlorophyll 
in  its  solutions  insufficient.  We  must  instead,  or  in  addi- 
tion, examine  the  behaviour  of  chlorophyll  with  light,  whilst 
it  exists  in  the  living  vegetable  cell.  The  remaining  con- 
stituents of  the  living  cell  do  not  appreciably  interfere,  as 
in  a  purely  green  leaf  they  consist  of  colourless,  transparent 
substances,  which  absorb  light  in  a  manner  similar  to 
chlorophyll,  though  less  powerfully.  In  the  case  of  trans- 
mitted light  they  are  therefore  inadlive,  and  merely  reduce 
the  degree  of  illumination  by  refledling  and  refradting  a 
certain  portion  of  the  radiations. 

The  air  which  is  present  in  leaves  has  doubtless  a  dis- 
turbing influence,  on  account  of  its  low  refradlive  power. 
Dr.  Reinke  expels  it  from  the  leaves  by  means  of  water,  and 
thus  obtains  very  satisfadlory  results. 

He  has  determined  the  absorption-spedlrum  of  the  chloro- 
phyll of  the  living  cells  in  the  leaves  of  numerous  phanero- 
gamous plants,  by  means  of  a  micro-spedlroscope.  The 
various  species  show  no  differences  of  importance.  All  agree 
in  proving  that  the  absorption-spedlrum  of  chlorophyll  as 
contained  in  the  living  leaf  is  always  dififerent  from  that  of 
chlorophyll  in  solution.  This  result,  we  must  remark,  con- 
tradidts  the  statements  of  former  observers.  Dr.  Reinke 
gives  a  drawing  of  the  spedtrum  of  light  which  has  passed 
through  living  leaves.  We  notice  here  two  main  absorp- 
tions, separated  from  each  other  by  a  minimum  which  lies 
at  the  wave-length  550.  In  the  original  illustration  the 
absorption-spedlra  of  different  strata  of  the  leaf  are  drawn 
one  above  the  other,  so  that  they  unite  to  form  a  pidture  of 
the  increase  of  the  absorption  with  the  number  of  the  ab- 
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sorbing  strata.    The  absorption-spedtnim  of  an  alcoholic 
solution  of  chlorophyll  is  given  by  way  of  comparison. 

If  we  disregard  the  more  highly  refradlive  portions  we 
find  in  the  spedtrum  of  a  leaf  only  the  band  I.,  as  broad  as 
the  bands  II.,  III.,  and  IV.  appear  in  the  spedlrum  of  the 
solution.  If  we  superimpose  three  leaves  upon  each  other, 
I.  becomes  considerably  broader  than  in  the  speArum  of 
the  solution,  II.  and  III.  appear  faintly  indicated,  whilst  IV. 
is  still  wanting.  If  we  use  five  leaves,  I.  appears  twice  as 
broad  as  in  the  solution,  whilst  IV.  comes  up  as  a  faint 
shade.  With  six  or  seven  leaves  it  becomes  more  distinft, 
but  disappears  again  in  the  spedtrum  of  eight  or  nine 
leaves. 

The  speArum  of  living  leaves  is  thus  essentially  distin- 
guished from  the  spedlrum  of  the  solutions  of  chlorophyll 
by  the  comparative  feebleness  of  II.  and  III.,  and  by  the 
quite  rudimentary  charafter  of  IV.  These  fadls  show  that 
the  chlorophyll  of  solutions  is  chemically  not  identical  with 
the  chlorophyll  of  living  leaves.  In  other  words,  the  latter, 
when  taken  up  by  any  solvent,  always  undergoes  a  chemical 
change.  Comparative  experiments  show  that  the  effedt  of 
treating  chlorophyll  with  a  weak  acid  consists  mainly  in  an 
increase  of  the  strength  of  the  band  IV.  Hence  we  are  led 
to  the  conclusion  that  chlorophyll,  as  it  exists  in  solutions, 
corresponds  chemically  to  chlorophyll  modified  by  acids. 

The  difference  between  these  two  kinds  of  chlorophyll,  as 
observed  in  the  absorption  maxima,  may  be  traced  also  in 
the  minima,  which  lie  between  the  wave-lengths  720 — 700 
in  the  extreme  red,  and  between  560 — ^540  in  the  green.  In 
the  absorption- spedt rum  of  leaves  the  red  did  not  disappear 
until  the  light  had  been  passed  through  a  stratum  of  sixteen 
leaves.  The  green  was  perceptible  even  through  a  layer 
of  eighteen  leaves,  whilst  it  is  more  strongly  absorbed  by 
concentrated  solutions. 

Though  Dr.  Reinke  comes,  in  the  points  above  mentioned, 
in  collision  with  the  results  of  earlier  experimentalists,  yet, 
as  regards  the  fluorescence  of  the  chlorophyll  of  the  living 
cell,  he  agrees  with  the  majority  of  observers.  He  finds  the 
chlorophyll  of  living  leaves  non-fluorescent,  whilst,  as  is 
well  known,  solutions  of  chlorophyll  display  a  very  fine  red 
fluorescence.  Reinke  explains  this  fa(Sl  by  the  consideration 
that  the  chlorophyll  in  the  leaves  does  not  exist  in  a  state  of 
solution.  The  absence  of  fluorescence  depends,  conse- 
quently, on  the  state  of  aggregation  of  the  chlorophyll. 
That  its  condition  in  this  respe(5l  is  decisive  may  be  learnt 
from  the  following  experiment : — Chlorophyll  obtained  from 
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a  recent  alcoholic  extraA  was  dissolved  in  melting  paraffin, 
and  displayed  the  same  intense  fluorescence  as  in  the  alco- 
holic solution.  On  allowing  the  paraffin  to  cool,  when  it 
congealed  to  a  transparent  cylinder  of  a  uniform  green 
colour,  it  did  not  possess  the  slightest  fluorescence,  which, 
however,  returned  on  melting  the  paraffin.  Hence  it  would 
follow  that  chlorophyll  is  present  in  plants  in  the  solid  con- 
dition, and  not  in  solution. 

The  colour  in  which  leaves  appear  to  us  is  green.  The 
light  refledled  by  leaves  consists,  as  both  Reinke  and  Lom- 
mel  have  found,  of  the  same  radiations  which  have  passed 
through  a  single  leaf, — J.^.,  the  extreme  red  nearly  as  far  as 
B,  and  the  rays  between  C  and  E,  in  moderate  intensity, 
whilst  the  dark  green  and  blue  are  only  faint.  A  spedlro- 
scopic  examination  of  the  sunlight  refledled  from  illuminated 
leaves  shows  the  absorption-speftrum  of  chlorophyll  very 
distin(5lly.  That  a  light  which  consists  of  red,  720 — 700, 
and  green,  540 — 520,  should  appear  to  us  green  is  explained 
by  Reinke  by  the  consideration  that  our  retina  is  much  less 
sensitive  to  red  than  to  green,  and  whence  the  former  is  less 
prominent  in  the  general  sensation. 

These  remarks  on  the  light  refle<5led  by  foliage  and  grass 
may,  perhaps,  explain  an  anomaly  in  the  sphere  of  art. 
Landscape-painters  generally  find  the  green  of  trees  and 
fields  a  very  difficult  colour  to  reproduce  to  their  satisfa<5lion. 
Again,  we  admire  the  effedls  produced  in  Nature  when  blue 
flowers — such  as  the  wood-hyacinth,  the  harebell,  the  gen- 
tian, or  the  forget-me-not — appear  in  close  juxtaposition 
with  the  green  of  leaves.  Yet  we  find  that  in  the  decorative 
arts  it  is  not  easy  to  combine  blue  and  green  advantageously. 
We  may  now  see  the  reason  for  these  anomalies.  Our  green 
dyes  and  pigments  difl'er  widely  in  their  optical  composition 
from  chlorophyll. 

Dr.  Reinke,  in  passing  to  the  important  question  of  the 
relation  of  living  chlorophyll  to  the  assimilative  process, 
points  out  that  the  colour — t.^.,  the  impression  which  the 
leaf  of  a  plant  makes  upon  our  eyes — bears  no  relation  to 
the  reduiSlion  of  carbonic  acid.  On  the  contrary,  we  have 
here  to  consider  exclusively  those  luminous  undulations 
which  are  absorbed  by  the  leaf,  since  only  light  which  is 
absorbed  can  be  transformed  into  any  other  form  of  energy 
within  the  absorbing  body.  Earlier  observers  have  not 
overlooked  this  point.  Thus  Dr.  Lommel  concludes  that  the 
maximum  of  the  redudlion  of  carbonic  acid,  and  the  absorp- 
tion of  carbon,  coincides  with  the  absorption-maximum  L 
of  the  spe(Slrum  of  chlorophyll.     He  conceives  that  each 
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molecule  of  a  body  is,  so  to  speak,  attuned  to  a  certain 
number  of  vibrations,  and  when  it  is  struck  by  light  waves, 
vibrating  in  unison  with  it,  these  waves  give  off  their  vis  viva 
to  the  molecule,  the  light  is  absorbed,  and  its  vis  viva  per- 
forms chemical  work.  As,  however,  the  number  of  vibra- 
tions plays  a  certain  part  in  chemical  adlion,  as  is  proved  by 
the  behaviour  of  silver  chloride  with  the  violet  rays,  it  is 
possible  that  the  rays  of  shorter  undulations  are  of  im- 
portance in  the  process  of  assimilation.  Hence  Lommel's 
conclusion  that  the  maximum  of  assimilation  coincides  with 
the  maximum  of  absorption  I.  can  only  be  regarded  as  a 
probability  resting  on  theoretical  considerations. 

Prof.  Hoppe-Seyler  has  also  pointed  out  that  emissions 
and  absorptions  of  light  are  effefted  not  by  the  entire  mole- 
cule, but  by  atoms  and  groups  of  atoms.  As  the  greatest  part 
of  the  sunlight  which  impinges  upon  a  solution  of  chloro- 
phyll is  converted  into  red  fluorescent  light  of  the  wave- 
length of  the  spedtral  region  between  B  and  C,  the  atomic 
group  which  emits  this  fluorescent  group  must  be  freely  and 
widely  movable.  The  supposition  lies,  therefore,  near  at 
hand  that  it  is  this  atomic  group  which  splits  off  oxygen  in 
the  living  plant. 

Experiment,  alone,  however,  is  entitled  to  give  a  valid  and 
final  answer  to  this  question.  Assuming  that  the  liberation 
of  gas  by  Blodea  Canadensis  gives  an  expression  for  the  in- 
tensity of  assimilation.  Dr.  Reinke  shows  that  the  maximum 
of  assimilation  lies  between  B  and  C,  falling  off  very  ab- 
ruptly towards  the  less  refrangible  side,  and  also,  though 
more  gradually,  on  the  refrangible  side.  In  the  less  refran- 
gible portion  of  the  spedlrum  the  curve  of  assimilation  runs 
almost  parallel  with  the  curve  of  absorption  if  we  overlook 
the  two  smaller  maxima  of  absorption  II.  and  III.,  which 
latter  seem  to  be  as  unimportant  for  the  decomposition  of 
carbonic  acid  as  is  the  absorption  in  the  violet  ray.  The 
author  arrives,  therefore,  at  the  following  conclusion : — 
Assimilation  appears,  in  accordance  with  the  corresponding 
course  of  the  curves,  to  be  a  fundlion  of  absorption  in  that 
atomic  group  in  chlorophyll,  and  in  all  its  more  immediate 
produdls  of  decomposition  readily  absorbs  the  rays  between 
B  and  C,  and  in  a  dissolved  state  emits  rays  of  the  same 
wave-length  as  fluorescent  light. 

Dr.  Reinke  gives  a  theoretical  explanation  of  this  experi- 
mental fadl.  He  holds  that  the  atomic  group  (7)  of  chloro- 
phyll, on  the  aflivity  of  which  depends  the  decomposition 
of  carbonic  acid,  is  inclined  to  oscillate  with  the  velocity  of 
440  to  450  billions  per  second,  and  is  most  readily  set  in 
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motion  by  rays  of  this  rate  of  vibration,  whilst  rays  of  either 
greater  or  less  refrangibility  do  not  produce  this  result. 

Assimilation,  therefore,  is  a  function  of  the  undulatory 
power  of  the  atom  in  the  atomic  group,  and  of  the  chloro- 
phyll molecule, — that  is,  of  its  chemical  activity.  As  it  is 
also  a  fundtion  of  the  light-rays  of  that  number  of  oscilla- 
tions which  can  set  this  atomic  group  in  motion,  we  may 
say  that  chlorophyll  assimilates  the  vis  viva  of  light,  trans- 
forming it  immediately  into  atomic  vibrations,  on  the  energy 
of  which  the  splitting  up  of  the  carbonic  acid  depends ;  the 
chemical  work  of  the  reduction  process  is  only  indiredtly 
supplied  by  light. 

We  may  conceive  that  the  vibrations  of  the  atomic 
group  7  are  not  first  produced  by  light,  but  that  they  take 
place  also  in  the  dark,  though  of  too  small  amplitude  to 
efifedt  the  work  of  assimilation.  Light  increases  this  ampli- 
tude, and.is  a  condition  even  for  the  smallest  decomposition 
of  carbonic  acid.  The  result  of  the  chemical  process  in- 
creases then  in  proportion  to  the  increase  of  the  intensity  of 
light  up  to  a  maximum  value  of  the  vibratory  amplitude, 
which  cannot  be  further  augmented  by  an  increased  illu- 
mination. 

Whether  the  chemical  aftion  of  the  group  7  in  the  process 
of  assimilation  is  diredt  or  indirect,  is  not  decided  by  what 
has  gone  before.  That  the  latter  alternative  is  possible  ap- 
pears from  the  researches  of  M.  Becquerel,  which  prove  a 
very  interesting  indirecSl  aAion  of  chlorophyll.  Whilst  silver 
chloride  is  decomposed  only  by  the  so-called  photographic 
rays  of  sunlight,  M.  Becquerel  observed,  in  a  mixture  of 
silver  chloride  with  chlorophyll,  the  separation  of  metal  in 
those  parts  of  the  spedtrum  which  correspond  to  the 
absorption-bands  of  chlorophyll. 

Dr.  Reinke  further  discusses  the  relation  of  assimilation 
to  fluorescence,  and  puts  forward  the  view  that  we  have  here 
two  reciprocal  phenomena  which  may  even  be  mutually  ex- 
clusive. The  green  cell  would  not  assimilate  if  its  chloro- 
phyll was  fluorescent.  Fluorescence  occurs  with  great 
motility  of  the  chloroform  molecule  in  solution.  In  solid 
chlorophyll  the  transformation  ensues  in  another  direction, — 
that  is,  in  the .  reduAion  of  carbonic  acid,  when  the  chloro- 
phyll occurs  in  the  living  cell,  and  when  carbonic  acid  is 
present. 
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IV.    "TECHNICAL    TRIALS." 
By  An  Old  Technologist. 

^ITHOUT  any  fear  of  contradiftion,  it  may  be  said 
that  of  all  the  proceedings  in  our  Courts  of  Law 
the  least  satisfadlory  are  so-called  technical  trials, 
— i.e,^  cases,  civil  or  criminal,  where  the  question  at  issue 
turns  upon  some  point  in  the  physical  sciences  or  in  the 
industrial  arts. 

Of  such  "  technical  trials "  there  are  several  varieties. 
There  are — not  often,  indeed,  though  if  we  are  to  believe 
that  celebrated  "  amateur  chemist "  the  Home  Secretary, 
less  frequently  than  there  should  be — trials  for  murder  or 
malicious  injuiy  by  poisoning;  there  are  aftions  for  nui- 
sances and  for  infringment  of  patents  ;  there  are  investiga- 
tions respefling  explosions,  the  shortcomings  of  machinery, 
and  the  defeats  of  buildings,  all  of  which  require  for  their 
right  adjudication  a  special  acquaintance  with  chemistry  or 
physiology,  or  physics,  or  mechanism,  as  the  case  may  be. 
In  such  trials  knowledge  of  this  kind  is  too  often  conspi- 
cuous by  its  absence,  alike  in  judge,  jury,  and  counsel.  I 
have  no  wish  to  disparage  either  of  these  three  divisions  of 
the  personnel  of  our  Law  Courts.  Our  juries,  if  somewhat — 
like  Englishmen  in  general — too  easily  swayed  by  rhetoric, 
are  doubtless  fully  equal  to  the  duties  ordinarily  required  of 
them.  As  far  as  common  sense  and  a  knowledge  of  men, 
of  the  world,  and  of  business  will  go,  they  may  be  safely 
trusted.  But  all  these  qualifications,  joined  to  the  most 
sterling  desire  to  do  even  justice  are  simply  as  naught  in 
cases  of  the  kind  I  am  discussing.  They  have  to  deal  with 
evidence  which  to  them  is  often  as  unintelligible  as  if  it  were 
conveyed  in  some  foreign  tongue. 

Nor  is  the  slightest  advantage  gained  if  a  special  is  pre- 
ferred to  a  "  common  "  jury.  On  the  contrary,  a  body  of 
twelve  esquires  or  merchants  may  prove  more  at  sea  than 
would  an  equal  number  of  artizans. 

Our  judges  and  barristers,  in  general,  well  deserve  the 
epithet  of  "  learned,"  which  the  courtesy  of  reporters  rarely 
omits  to  bestow.  In  law  itself,  in  histoiy,  politics,  ethics, 
and  in  the  classical  languages  their  erudition  is  not  to  be 
challenged.  But,  as  a  rule,  their  acquaintance  with  phy- 
sical science  and  industrial  art  is  neither  remarkable  for  its 
extent,  its  depth,  or  its  clearness.    Exceptions  doubtless 
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occur.  There  is,  I  believe,  at  present  one  judge  upon  the 
b^ch  who  is  fully  competent  to  deal  with  scientific  evidence. 
But  we  shall  the  better  understand  the  rarity  of  such  quali- 
fications if  we  remember  that  a  brilliant  and  versatile  Lord 
Chancellor,  concerning  whom  it  was  said  that  "  he  would 
have  known  a  little  about  everything  if  he  had  only  known 
a  little  law,"  proved,  by  his  pitiful  critique  of  Young's  re- 
searches in  optics,  how  infinitesimally  little  was  his  know- 
ledge of  physics.  I  fully  recognise  the  ability  which  counsel 
often  display  in  "  reading  up  "  some  subject  which  is  involved 
in  any  case  they  may  have  in  hand.  But  ^he  knowledge 
thus  acquired  is  often  deficient  in  clearness,  and  is  sometimes 
more  adapted  for  baffling  a  supposed  hostile  witness,  or  for 
bewildering  a  jury,  than  for  arriving  at  the  truth.  It  may, 
perhaps,  be  questioned  whether  the  entire  training  of  a 
lawyer  is  not  (unless  he  has  made  a  special  study  of  some 
department  of  natural  science)  liable  to  give  him  a  bias 
which  is  here  to  be  regretted.  He  is  accustomed  to  search 
for  truth  not  in  things,  but  in  words,  spoken  or  written,  and 
he  consequently  is  apt  to  lose  the  power  of  learning  from 
things.  He  is  also,  in  his  ordinary  sphere,  necessarily 
swayed  by  authorities.  Hence  in  **  reading  up  "  for  (say)  a 
poisoning  case  he  attaches  an  Exaggerated  importance  to  the 
works  of  Christison  or  Orfila,  of  Liebig  or  Fresenius,  even 
when  visible  and  palpable  faAs  are  much  the  safer  guides. 

Having  thus  dealt,  as  I  fear  some  will  think  rather  un- 
courteously,  with  the  bench,  the  bar,  and  the  jury-box,  I 
come  to  the  experts  summoned  as  witnesses.  I  saw,  some 
little  time  ago,  in  this  Journal,  the  alleged  didlum  of  a  judge 
that  while  he  had  "  a  great  respeft  for  professional  witnesses, 
he  had  none  for  witnesses  by  profession."  Now  of  all  men 
concerned  in  a  technical  trial  the  expert  witness  is  placed  in 
the  most  radically  false  position.  He  is  supposed  to  be,  like 
every  other  witness,  the  partizan  of  the  side  by  whom  he  is 
called.  Often — too  often,  indeed — he  is  so  in  reality.  Hence 
comes  the  scandal,  with  which  we  are  all  but  too  familiar, 
of  scientific  men  contradifting  each  other  in  a  manner  little 
creditable  to  Science,  and  certain  to  lead  any  impartial  hearer 
to  one  of  two  very  derogatory  conclusions.  "  Either,"  it 
will  be,  and  it  has  been  said,  "  Science  can  lay  but  little 
claim  to  certainty,  and  is  rather  a  mass  of  doubtful  specula- 
tion than  a  body  of  demonstrable  truth,  or  else  these  experts 
are  men  who  for  a  fee  will  say  anything."  No  one  I  fear  can 
read,  e.g.,  the  report  of  the  trial  of  Palmer,  or  of  the  great 
Torbane  Hill  case,  without  entertaining  very  painful  re- 
flections.   In  fadl,  some  of  the  most  eminent  scientific  men 


Digitized  by  VjOOQIC 


1884.]  "  Technical  Tnak:'  345 

systematically  refuse  to  undertake  any  investigation  which 
may  ultimately  compel  them  to  give  evidence  before  a  Court 
of  Law.  They  decline  to  accept  a  position  which  may  sub- 
jedl  them  to  insults  for  which  neither  the  law  nor  public 
opinion  gives  them  any  redress.  No  less  do  they  objeA  to 
be  supposed  capable  of  wresting  the  truths  of  Science  for  a 
fee,  or  to  serve  the  interests  of  any  man.  Hence  it  fre- 
quently happens  that  the  public  lose  the  advantage  of  having 
those  truths,  as  bearing  upon  the  case,  expounded  by  the 
highest  authorities. 

But  how  is  this  unsatisfactory  condition  of  things  to  be 
amended?  A  recent  writer  proposes  that  for  such  trials 
there  should  be  a  new  and  distinA  kind  of  jury  empanelled, 
consisting  of  men  more  or  less  acquainted  with  the  physical 
or  natural  sciences,  and  accustomed,  in  virtue  of  their 
calling,  to  observe  faAs  and  to  draw  thence  accurate  con- 
clusions. 

Such  ''more  special"  juries  should  consist  of  medical 
men,  pharmaceutical  chemists,  engineers,  chemical  analysts, 
works'  chemists,  architedls,  &c.  It  is  urged  that  at  present 
much  time  is  wasted  because  the  jury  do  not  understand  the 
technicalities  of  the  case.  If  we  suppose  a  trial  concerning 
the  novelty  of  a  machine.  The  language  in  which  its 
different  parts  and  their  movements  are  described  is  to  the 
twelve  good  and  true  men, —  whether  "  common "  or 
"  special  " — about  as  intelligible  as  if  it  were  given  in  choice 
Sanskrit.  The  jury  do  not  clearly  understand  the  profes- 
sional witness.  What  makes  the  matter  worse  is  that,  very 
often,  counsel  is  in  the  same  predicament.  Further,  one  of 
his  ordinary  fundlions  is,  if  he  cannot  confuse  the  witnesses 
called  on  the  opposite  side,  at  any  rate  to  prevent  the  jury 
from  forming  a  correA  opinion  as  to  the  faAs  brought  for- 
ward, and  as  to  the  conclusions  to  which  they  point.  Now, 
it  is  submitted,  that  a  jury  of  the  new  proposed  kind  would 
have  at  the  very  outset  a  serious  advantage.  They  would 
understand  the  technical  language  used  ;  they  would  be  able 
to  decide,  of  their  own  knowledge,  whether  the  evidence 
given  on  either  side  was  in  accordance  with  known  faAs  and 
with  established  theories,  and  they  would  see  diredlly  and 
not  through  the  somewhat  perturbing  medium  of  counsel,  to' 
what  conclusions  such  evidence  pointed.  It  is  further  sub- 
mitted— and  not  without  a  certain  amount  of  truth — that, 
before  such  a  jury,  expert  witnesses  would  be  exceedingly 
cautious  in  advancing  nothing  of  a  doubtful  nature,  and 
would  simply  tell  ''  the  truth,  the  whole  truth,  and  nothing 
but  the  truth,"  according  to  their  belief  and  knowledge. 

VOL.  VI.  (THIRD  SBRIBS)  2Jk  , 
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But  admitting  all  these  advantages  of  the  new  technical 
juries,  I  must  still  point  out  some  grave  objections  to  the 
proposal.  In  the  first  place,  medical  practitioners  and 
pharmaceutical  chemists  are  at  present  by  law  exempt  from 
serving  on  juries,  and  that  for  reasons  which  must  at  once 
commend  themselves  to  the  common  sense  of  the  public. 
The  great  body  of  chemists  and  druggists  are  claiming  the 
same  exemption,  and  on  the  very  same  grounds.  It  is  not 
likely  that  these  numerous  and  organised  bodies  would 
willingly  forego  their  present  or  hoped-for  immunities,  and 
consent  to  aA  as  jurymen  in  what  are  often  the  most  tedious 
cases.  If,  then,  they  could  not  be  counted  on,  it  would 
often,  in  country  distriAs,  be  difficult  to  find  a  sufficient 
number  of  persons  qualified  to  sit  on  a  technical  jury. 
Engineers,  architects,  works'  chemists,  analysts,  college 
professors,  &c.,  would,  further,  be  fairly  entitled  to  claim 
exemption  from  serving  on  ordinary  juries,  if  made  specially 
liable  to  this  kind. 

A  far  more  important  point  is  that  unless  special  care 
were  exerted  in  selecting  such  a  technical  jury,  it  would  not 
have  the  advantages  sought  for.  Let  us,  e.g.^  suppose  a 
trial  for  an  alleged  infringement  on  a  patented  improvement 
in  locomotive  engines.  The  court  has  summoned  at  random 
a  sufficient  number  of  persons  from  the  technical  jury-list, 
and  when  the  trial  begins  the  panel  is  found  to  consist  of 
physicians,  surgeons,  a  chemical  analyst,  and  a  professor  of 

botany  from  College.      In  this  very  possible  case, 

where  will  be  the  advantage  as  compared  with  an  ordinary 
or  a  special  jury  7  The  jurymen  will  be  as  ignorant  of  the 
technical  language  of  the  subjeCt  before  them  as  would  be 
an  equal  number  of  "  esquires  or  merchants."  They  will 
not  know,  of  their  own  knowledge,  whether  the  statements 
made  by  witnesses  are  in  accordance  with  recognised  truth 
or  not.  They  will  still  require  to  have  the  faCts  elicited 
explained  to  suit  their  comprehension,  and  they  will  thus  be 
liable  to  be  led  astray. 

I  take  another  case :  Suppose  Palmer  being  tried  over 
again.  Let  the  jury  comprise  four  medical  men  and  two 
chemical  analysts,  but  let  the  residue  be  made  up  of  archi- 
tects and  engineers,  with  a  professor  of  geology.  Here, 
again,  the  advantages  would  be  problematic.  The  first  six 
would  understand  the  technical  language  of  the  case.  They 
would  be  able  to  sift  for  themselves  the  evidence  offered. 
The  physicians  would  know  the  meaning,  e.g.,  of  certain 
symptoms  deposed  to  as  having  been  observed  before  death, 
and  of  certain  appearances  noted  during  the  post  mortem 
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examination.  The  analysts — and  to  a  certain  degree  the 
physicans  also — would  be  able  to  judge  whether  the  best 
known  processes  had  been  employed  for  the  isolation  and 
recognition  of  the  poison,  whether  all  necessary  precautions 
had  been  taken,  and  whether  the  readlions  obtained  were 
conclusive.  But  the  engineers,  architefts,  and  geologists 
would  have  little  or  no  advantage  over  an  equal  number  of 
country  gentlemen,  bankers,  merchants,  or  even  retail 
tradesmen.  They  would  not  understand  the  technicalities 
of  the  case ;  they  would  not  know  the  meaning  of  symptoms 
and  readlions.  Hence  this  portion  of  the  jury  would  be 
open  to  be  led  astray  by  the  statements  of  experts  and  the 
appeals  of  counsel,  and  on  retiring  to  consider  the  verdidt 
they  would  need  to  be  put  right  by  their  specially-qualified 
colleagues. 

I  shall  not,  I  hope,  be  accused  of  hypercriticism  if  I  go  a 
little  further.  It  is  commonly  supposed  that  a  qualified 
medical  man  is  competent  to  give  an  authoritative  opinion 
on  any  question  falling  within  the  wide  and  somewhat  ill- 
defined  boundaries  of  "  medical  science.**  This,  however,  is 
by  no  means  the  case.  A  professional  man  of  standing, 
summoned  on  such  a  jury  as  I  have  been  supposing,  might 
happen  to  be  a  specialist  in  mental  alienation,  in  gynaecology, 
in  afFedlions  of  the  eyes,  or  he  might  be  what  is  technically 
called  a  "  pure  surgeon,**  skilful  and  experienced  in  opera- 
tions. Such  physicians  or  surgeons  might  easily  happen  to 
have  had  absolutely  no  experience  at  all  in  cases  of  poisoning, 
whilst  their  chemistry  may  have  been  allowed  to  rust  in 
peace  since  the  day  when  they  passed  their  examination. 
Such  men,  I  submit,  will  be  of  no  special  use  in  the  trial  of 
a  poisoning  case. 

I  may  go  still  further:  Among  analytical  chemists  of 
recognised  learning  and  ability,  there  are  many  who  never 
have  concerned  themselves  with  toxicology.  They  may 
have,  e.g.,  extensive  experience  in  metallurgy,  in  the 
chemistry  of  dyes  and  colours,  or  in  that  of  fermentation, 
but  they  would  be  unable  to  decide,  without  "  reading  up,** 
whether  certain  readlions  described  by  an  expert  witness 
were  conclusive  evidence  of  the  presence  of  strychnine  in  an 
organic  mixture  or  not. 

Thus  as  we  examine  more  closely  the  benefits  to  be 
derived  from  a  technical  jury  they  seem  to  become  fine  by 
degrees  and  beautifully  less. 

There  is  yet  another  difiiculty,  perhaps  the  most  serious 
of  all.  I  refer  to  professional  jealously,  which  would  here 
come  seriously  into  play.     This  element,  I  admit,  is  not 
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entirely  absent  under  the  existing  system.  It  is  not  for  me 
to  take  up  the  published  reports  of  any  celebrated  trial,  and 
say  that  such  or  such  an  opinion  given  by  Dr.  B.  in  the 
witness  box  was  more  or  less  dictated  by  private  ill-will  to 
Professor  A.,  who  had  been  called  by  the  opposite  side.  Yet 
at  the  time  of  some  of  the  great  poisoning  trials  there  pre- 
vailed an  uneasy  suspicion,  both  in  medical  and  legal  circles, 
that  some  of  the  evidence  given  had  been  at  least  coloured 
by  this  unworthy  feeling.  But,  under  the  proposed  system, 
there  would  be,  as  it  seems  to  me,  three  channels  through 
which  professional  jealousy  might  make  itself  manifest. 
Experts  between  whom  there  is  "  no  love  lost "  might  still, 
as  now,  be  called  to  give  evidence  by  the  opposite  sides. 
Or,  again,  suppose  a  trial  where  the  issue  is  the  pollution  or 
the  non-pollution  of  a  certain  well.  In  the  witness  box 
stands  Professor  X.,  who  states  that  he  has  analysed  the 
water  by  his  own  method,  which  he  maintains  is  the  only 
trustworthy  process  known,  and  that  he  has  found  such  and 
such  results.  In  the  jury  box  sits  his  rival  Professor  Y.,  who 
declares  that  the  method  used  is  utterly  worthless,  the 
amount  to  be  determined  being  smaller  than  the  limit  of 
error,  and  that  a  certain  other  process  ought  to  have  been 
employed.  Should  we  not  then  have  the  jury  cross- 
examining  such  a  witness  in  a  more  offensive  and  imputa- 
tive manner  than  is  now  done  by  counsel  ?  In  the  third 
place  let  us  suppose  our  two  rival  professors  both  on  the 
jury,  scarcely  to  be  kept  within  the  bounds  of  public  decorum, 
whilst  counsel  seek  to  foment  the  quarrel.  Let  us  imagine 
the  scene  afterwards,  when  the  jury  retire !  In  all  proba- 
bility they  would  be  discharged  as  unable  to  come  to  any 
decision,  and  a  new  trial  would  become  necessary. 

There  are,  however,  cases  where  a  jury  of  experts,  in  a 
form  perfedlly  praAicable  as  the  law  now  stands,  would  be 
extremely  useful.  I  will  take  the  following  instance,  no 
mere  apologue  or  parable,  but,  save  for  the  suppression  of 
the  names  of  persons  and  places,  an  adlual  faA  : — Messrs. 
C,  dyers,  sued  Messrs.  £.,  another  firm  of  dyers  whose 
works  were  situate  higher  up  on  the  same  stream,  for  injury 
done  to  their  trade  by  the  pollution  of  the  water  with  waste 
dye-liquors,  &c.  The  case  was  tried  in  London,  and  there 
was  an  immense  outlay  incuiTed  in  bringing  up  witnesses, 
analysing  samples  of  the  water  above  and  below  the  point 
where  the  pollution  was  said  to  have  originated,  and  the 
final  result  was  a  compromise.  Now,  if  the  case  could  have 
been  tried  on  the  spot  before  a  jury  of  dyers,  who  could  first 
have  inspected  the  stream  and  then  adjourned  to  the  dye- 
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houses  and  seen  the  work  which  was  being  done  with  the 
alleged  *' polluted"  water,  they  would  in  a  few  minutes 
have  been  able  to  reach  a  more  exadt  conclusion  as  to  the 
injury  sustained  than  all  the  chemical  and  spedlroscopic 
analyses  brought  forward,  and  all  the  orations  of  eminent 
counsel  could  or  did  lead  to.  This  case,  doubtless,  might 
serve  for  a  type  of  many  in  different  arts. 

I  may  be  asked,  since  the  scheme  of  technical  juries  does 
not  appear  to  me  totally  unobjeAionable,  what  remedy  I 
should  propose  ?  My  plan  is  very  simple,  and  has  to  some 
extent  been  already  tried.  Let  the  experts  not  be  ''called  '* 
by  either  plaintiff  or  defendant,  or  indeed  a£t  as  witnesses 
at  all,  but  let  them  be  appointed  by  the  court  as  assessors 
to  the  judges.  Just  as  the  latter  gives  ^n  authoritative  ex- 
position of  the  law  of  the  realm  as  bearing  upon  the  case  at 
issue,  so  these  experts  would  expound  to  the  jury  the  con- 
clusions of  Science  as  bearing  upon  the  case.  They  would 
be  under  no  temptation  to  speak  as  partisans,  since  the 
success  of  either  party  would  be  to  them  absolutely  imma- 
terial. They  would  be  exempt  from  either  examination-in- 
chief  or  cross-examination.  Consequently  there  would  be 
nothing  to  deter  men  of  the  highest  eminence  from  giving 
the  court  the  benefit  of  their  knowledge  and  experience. 
The  jury  would  receive  their  opinions  continuously,  not  in 
the  fragmentary  form  of  a  catechism,  and  counsel  on  either 
side  would  have  no  scope  for  perverting  their  utterances  or 
making  them  unintelligible  to  the  jury.  Finally,  I  would 
recommend  that  in  all  such  cases  as  nuisances,  machinery, 
manufa(5turing  processes,  &c.,  the  Court  should  adjourn  to 
the  very  locality  and  to  the  objedls  concerned,  and  see,  as 
far  as  possible,  with  its  own  eyes,  which  would  save  much 
talk. 

As  I  have  been  discussing  the  composition  of  juries,  I 
may,  perhaps,  indulge  in  a  few  remarks  not  strictly  relevant. 
It  is  well  known  how  women  are  gradually  asserting  their 
rights  to  a  share  in  certain  functions  formerly  deemed  to 
pertain  solely  to  men.  They  have  obtained  the  power  to 
vote  in  certain  municipal  and  local  elections,  and  to  take 
their  seats,  if  elefted,  on  a  variety  of  Boards.  They  are 
now  demanding  the  Parliamentary  franchise,  and  seats  in 
the  House  soon  will  follow.  But  I  never  hear  of  them 
claiming  to  serve  on  juries.  Is  it  that  they  draw  a  hard  and 
fast  line  between  what  are  commonly  called  "  rights  "  and 
''  duties,"  political  or  municipal,  and  that  whilst  eager  for 
the  former,  they  are  quite  willing  to  overlook  the  latter  ? 
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V.    THE    HEALTH    EXHIBITION. 


I^NCE  more  South  Kensington — the  concrete,  not  the 
abstraA — is  en  fite,  swept  and  garnished.  Once 
more  she  has  thrown  open  her  gates ;  and  the  exhi- 
bitor and  the  getter-up  of  exhibitions,  the  critic  and  the 
would-be  purchaser,  the  lounger  and  the  consumer  of  re- 
freshments err  through  her  mazes. 

After  a  first  and  not  un-admiring  glance  at  the  varied  and 
animated  scene,  our  next  thought  was  astonishment  at  the 
ingenuity  displayed  by  exhibitors  in  bringing  their  articles 
into  some  sort  of  quasi-conne<5lion  with  public  health.  We 
feel  convinced  that  if  that  often-cited  personage,  the  "  intel- 
ligent stranger,"  could  be  suddenly  transported  from  the 
ends  of  the  earth  and  set  down  in  one  of  the  courts  or  the 
galleries  without  having  seen  any  of  the  advertisements  or 
prospedluses  of  the  display,  he  would  be  utterly  unable  to 
guess  that  it  was  in  any  especial  way  conne(5ted  with  health. 
Let  us  take  the  entrance-hall  devoted  to  food-produfts. 
That  food  is  a  very  important  faAor  of  health  no  one  will 
dispute.  But  what  do  we  see  here  ?  There  are  certainly 
some  most  interesting  exhibits.  The  stall  of  an  Austrian 
Vineyard  Company  displays  the  dreaded  Phylloxera  in  its 
different  stages  of  development,  and  roots  of  the  vine  suf- 
fering under  the  visitation.  There  are  also  specimens  of 
wines  undergoing  morbid  changes.  There  is  another  stall 
showing  the  varieties  of  coffee  grown  in  different  soils  and 
climates.  There  are  similar  exhibits  of  teas.  Here  the 
public  will  find  something  to  learn  and  remember.  Very 
near  at  hand  is  the  display  of  the  British  Bee-keepers*  Asso- 
ciation. Here  we  see  preserved  specimens  of  Ligurian, 
Syrian,  and  Cyprian  bees,  hybrids,  queens,  drones  and 
workers,  fruitful  workers,  and  the  progeny  of  the  latter. 
There  are  cells  of  each  class  of  bee  in  the  successive  stages 
of  development  of  the  larvae.  There  are,  too,  specimens  of 
honey.  One  kind,  of  a  whitish  colour,  was  labelled  as  col- 
lefted  exclusively  from  white  clover.  Another,  of  a  pecu- 
liarly rich  golden  tinge,  was  from  lucerne, — a  plant  dear  to 
every  entomologist,  on  account  of  its  attradlion  for  numbers 
of  inseAs.  Still  we  feel  a  little  doubt  as  to  how  the  bees 
can  be  persuaded  to  devote  themselves  entirely  to  one  kind 
of  flower. 
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But  in  this  same  food  department  there  was  also  much 
neither  novel  norinstruAive,  and  which  can  only  be  regarded 
in  the  light  of  an  advertisement.  Piles  of  tins  of  condensed 
milk,  of  Australian  meat^  and  of  preserved  vegetables  can 
be  seen  in  many  shop- windows.  *'  Animals  from  the  Lon- 
don markets/'  stuffed,  convey  also  little  instrudlion.  In  one 
display  of  this  kind,  belonging  to  a  taxidermist, — or,  as  our 
friend  Mr.  S.  Butler  would  say,  to  a  **  man  who  seasons  the 
skins  of  owls," — there  were  actually  a  huge  stuffed  dog  and 
a  puppy.  This  display  may  perchance  lead  foreigners  to 
believe  that  John  Bull,  like  John  Chinaman,  regales  himself 
upon  "  stewed  bow-wow,"  or  that  the  youth  of  the  "  period" 
indulge  in  cannibal  repasts  of  puppy-pie.  New  sources  of 
food  do  not  form  a  prominent  feature,  human  ingenuity 
having  perhaps  already  tried  everything  available. 

Adulterants,  substitutes — or,  as  our  German  neighbours 
facetiously  call  them,  **  surrogates  " — for  various  kinds  of 
food,  were  not  wanting.  Thus  we  saw,  on  the  stall  of  a 
Dutch  exhibitor,  the  word,  and  the  thing,  of  ill  omen, 
"  margarine  boter,"  and  the  question  rose  to  our  minds 
whether  this  sample  and  the  bulk  which  it  represents  had 
undergone  any  treatment  certain  to  destroy  microbia. 

Along  with  coffee  there  was  its  simulacrum  chicory, 
which,  in  spite  of  Viscount  Halifax  and  Mr.  Gladstone,  we 
must  persist  in  regarding  as  an  adulteration.  Why  is  not 
tea,  in  like  manner,  exhibited  and  sold  as  ''  mixed  with  a 
portion  " — modest  word  ! — of  the  purest  slow-leaf  ?  There 
was  a  stall  of  preserved  fruits  manufacStured  in  Gloucester- 
shire under  improved  auspices.  The  fruit  goes  diredt  from 
the  orchards  to  steam-jacketted  pans,  and  receives  no  ad- 
mixture save  the  finest  lump-sugar.  Whilst  giving  our 
tribute  of  applause  to  the  nobleman  who  in  this  manner 
finds  employment  for  a  number  of  persons,  and  a  remunera- 
tive use  for  some  hundred  acres  of  land  which  might  other- 
wise revert  to  the  barbarism  of  "  permanent  pasture,"  we 
should  like  to  ask  whether  the  sugar  used  is  real  saccharose 
or  only  "  betose  "  ?  An  exhibit  showing  the  physical  differ- 
ences between  these  isomeric  bodies  would  have  formed  an 
interesting  feature. 

In  what  are  commonly  called  sanitary  inventions  the 
Exhibition  is  fairly  rich.  There  are  devices  for  preventing 
the  scullery-sink  from  being  blocked  up  with  congealed  fat. 
There  are  effluvia- traps  and  soil-pipes  of  various  kinds. 
But  we  fear  that  no  syphon,  however  construfted,  can  pre- 
vent the  sewer-gases  from  interchanging  through  the  water 
with  the  air  of  the  house.    There  is  an  apparatus  which  is 

Digitized  by  VjOOQIC 


352  The  Hcalih  Exhibition.  [June, 

to  get  over,  or  round,  the  sewage  difficulty  by  carbonising 
excreta  and  refuse  generally  in  a  special  furnace,  and  using 
the  gaseous  products  to  light  the  house.  We  fear  such  gas, 
whatever  its  "candle-power,"  would  be  slightly  mal-odorous, 
and  should  dread  the  occurrence  of  an  escape.  We  scarcely 
see,  however,  how  this  device  is  to  deal  with  urine,  soap- 
suds, &c.,  which  are  generally  more  offensive  and  dangerous 
than  the  solid  refuse  of  a  household. 

The  eledlric  light  may  safely  claim  a  place  in  a  Health 
Exhibition,  since  if  adopted  it  will  deliver  us  from  the  sul- 
phurous acid,  sulphuretted  hydrogen,  carbon  monoxide,  &c., 
which  coal-gas  diffuses  in  our  dwellings. 

Cooking-implements  influence  our  health  to  no  small  de- 
gree. We  were  therefore  pleased  to  see  pans  enamelled 
with  a  composition  warranted  free  from  lead  or  any  other 
poisonous  metal.  In  like  manner  pans  lined  with  nickel  and 
aluminium  deserve  commendation.  But  copper  and  brass 
pans,  bare  within,  or  lined  with  what  is  by  courtesy  called 
tin,  but  which  is  in  deed  and  in  truth  an  alloy  of  tin  and 
lead,  were  still  there,  in  full  despite  of  modern  medical  and 
chemical  science.  We  cannot  here  help  recommending  all 
whom  it  may  concern  when  about  to  purchase  any  utensil 
lined  with  tin,  to  rub  its  inside  with  a  bit  of  clean  white 
paper  :  if  the  paper  is  at  all.  blackened  lead  is  present,  and 
the  best  policy  in  that  case  is  briefly  conveyed  by  an  em- 
phatic don*t  / 

Furniture  and  appliances  for  the  sick  room  are  not  wanting, 
and  seem  construdled  on  very  satisfactory  principles.  Every- 
thing of  wood  is  of  a  light  colour,  and  is  thickly  coated  with 
a  varnish,  so  that  there  may  be  no  possibility  of  the  absorp- 
tion of  anything  of  an  offensive  or  infedlious  character, 
liquid  or  gaseous.  We  noticed  in  this  department  a  small 
cupboard,  beautifully  lined  with  a  white  enamel. 

Stoves  and  ranges  of  the  most  varied  character  are  to  be 
seen,  both  for  warming  and  for  cooking.  Many  of  the 
former,  though  tasteful  and  worthy  of  notice  from  an 
sesthetic  point  of  view,  have  no  perceptible  sanitary  bearing. 
One  of  the  most  pleasing  in  appearance  is  the  "  Nautilus 
stove,"  which  is  shown  in  several  sizes.  Whether  it  does 
not  throw  too  much  of  the  radiant  heat  upwards,  instead  of 
down  upon  the  floor  and  the  feet  of  the  occupants,  is  per- 
haps doubtful.  Some  few  of  the  cooking-ranges  have  the 
oven  heated  from  below,  on  the  sensible  plan  general  in  the 
north  of  England.  Kitcheners  manufaAured  south  of  the 
Trent  generally  have  the  cardinal  faults  of  using  a  small 
bulk  of  fuel  at  a  very  high  temperature. — which  is  neces- 
sarily wasteful, — and  of  applying  the  beat  from  above. 
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Among  gymnastic  appliances  we  may  mention  Zander's 
arrangements  for  the  movement-cure,  as  in  successful  use  in 
the  well-known  establishment  in  Soho  Square. 

Certain  model-houses  were  not  complete  at  the  time  of 
our  visit.  In  this  important  sphere  we  have  still  very  much, 
if  not  to  learn,  yet  to  put  in  praftice.  So  long  as  the  short 
building-leases  customary  in  London  are  tolerated,  and  so 
long  as  a  number  of  persons  can  squeeze  themselves  in 
between  the  land-owner  and  the  tenant,  so  long  will  "  jerry- 
work  "  in  building  prevail,  and  even  increase. 

It  is  generally  owned  that,  as  far  as  a  pi(5luresque  efFe£t 
is  concerned,  our  domestic  architedlure  has  greatly  fallen  off 
since  the  days  of  good  Queen  Bess.  But  it  is  sometimes 
asserted  that,  as  far  as  healthiness  is  concerned,  it  has  as 
distinftly  improved.  This  is  a  flattering  delusion.  We 
have,  indeed,  abolished  domestic  cesspools  ;  but  their  modem 
substitute,  the  water-closet,  is  often  so  carelessly  construfted 
that  it  may.  be  called  an  arrangement  for  supplying  to  every 
house  sewer-gases  and  the  microbia  which  they  hold  in  sus- 
pension. We  have  sewers,  which  the  olden  time  had  not ; 
but  they  are  brought  right  under  the  floor  of  our  dwelling- 
rooms,  and  between  their  imperfect  and  leaky  surfaces  and 
our  noses  there  is  sometimes  merely  the  flooring.  Nay,  it 
even  happens  that  the  soil  from  our  water-closets  and  the 
slops  from  our  sinks  do  not  find  their  way  completely  into 
the  main  sewer,  but  escape  through  defective  connexions 
and  stagnate  about  the  foundations.  In  such  cases  the  abo- 
lition of  the  cesspool  is  merely  a  change  of  names,  not  of 
things. 

Again,  look  at  the  walls  dividing  room  from  room.  In  the 
days  of  old  they  were  built  of  brick  and  mortar ;  now  they 
are  merely  hollow  shells  of  lath  and  plaster,  affording  a 
secure  retreat  and  breeding-place  for  cockroaches,  mice,  and 
rats,  where  the  excreta  of  these  vermin  and  portions  of  food 
which  they  carry  off  accumulate  and  decompose,  and  where 
disinfe£tants  and  ventilation  are  alike  inapplicable. 

Again,  how  is  mortar — at  least  as  used  by  the  London 
building  speculator — composed  at  present  ?  Not  as  it  used 
to  be,  and  as  it  ought,  of  sand  and  lime.  In  any  suburban 
region  the  surface-soil — it  may  be  that  of  a  recent  market- 
garden,  highly  manured— is  made  to  do  duty  for  the  former ! 
What  of  the  beams,  the  flooring,  and  other  wood-work  in 
the  semi-detached  villas  and  "  desirable  residences  "  adver- 
tised as  to  be  let  or  sold  ?  Is  it  fresh,  wholesome  timber 
from  Norway  or  Canada  ?  No ;  houses  in  the  slums,  which 
may  have  been  inhabited  by  successive  generations  of  diseased 
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and  filthy  inhabitants,  are  pulled  down,  and  their  wood- 
work,  after  being  slightly  dressed  over,  is  used  in  the  eredtion 
of  new,  pretentious,  and  highly-rented  struflures.  Whether 
such  wood  is  or  is  not  saturated  with  the  poison  of  small- 
pox, of  scarlet  fever,  or  of  typhus,  the  building  speculator 
never  cares,  and  the  purchaser  or  the  tenant  has  no  means 
of  knowing.  These  evils  cannot  be  illustrated  in  any  Exhi- 
bition. If  they  could  it  would  make  a  far  stronger  impression 
than  any  leAures,  articles,  or  letters. 

From  the  sins  of  the  builder  we  may  pass  to  those  of  the 
tailor,  the  modiste,  and  the  shoemaker.  Here,  again,  is 
much  that  cannot  be  exhibited.  Charles  Kingsley  told  us, 
and  modern  authorities  have  enforced  the  sad  tale,  how  the 
superfine  garments  which  Society  buys  at  some  fashionable 
establishment  have  been  made  in  the  den  of  some  sweater, 
reeking  with  disease  ;  may  even,  whilst  unfinished,  serve  to  - 
cover  the  bed  of  the  dying,  and  may  thus  convey  infedlion 
to  their  wearers.  How  could  such  grim  fadls  be  brought 
clearly  home  to  the  public  ? 

Some  of  the  effedls  of  tight  lacing  and  of  high-heeled 
boots  might  be  rendered  palpable  by  means  of  anatomical 
models ;  but  if  this  has  been  done  in  the  present  display  it 
has  so  far  escaped  our  deteAion. 

We  miss  likewise  any  attempt  to  familiarise  the  public 
mind  with  cremation  as  a  means  of  disposing  of  the  dead. 
A  display  of  the  gas-furnace  contrived  for  this  purpose,  and 
an  occasional  demonstration  of  the  rapid  and  inoffensive 
manner  in  which  nitrogenous  matter  is  thus  decomposed, 
would  have  been  useful. 

The  greatest  cause  of  the  debility  of  these  days — the  in- 
fluence of  worry  and  overwork  under  the  pressure  of  anxiety 
— cannot  be  exhibited,  and  if  it  could  be  we  doubt  if  the 
exposure  would  be  sandTioned. 

The  entire  Exhibition,  as  a  matter  of  course,  has  not  been 
collected  on  the  principle  of  displaying  all  the  various  causes 
which  tend  to  undermine  human  health  and  vigour,  and  the 
devices  which  have  been  hitherto  adopted  for  their  removal. 
It  is  a  promiscuous  gathering  of  whatsoever  articles  can  be 
looked  on  as  connedled  with  health,  and  its  central  idea 
seems  to  be  that  of  advertising. 
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A  Dozen  Papers  relating  to  Disease  Prevention.  By  Cornelius 
B.  Fox,  M.D.,  P.R.C.P.  Lond.  London  :  J.  and  A. 
Churchill. 

The  first  of  these  papers  discusses  a  subje<5l  of  manifest  national 
importance — ^the  ''  Impairment  of  the  Efficiency  of  the  Medical 
Officer  of  Health  produced  by  his  want  of  Independence  as  a 
Public  Official.'*  That  such  an  impairment  must  occur  might 
well  be  admitted  a  priori,  but  the  author  adduces  fadls  by  which 
it  is  superabundantly  proved.  If  the  medical  officer  is  a  general 
pra(5litioner,  he  cannot  do  his  duty  without  giving  offence,  and 
thus  losing  his  patients.  If  he  advises  houses  to  be  closed  as 
unfit  for  human  habitation,  or  if  he  condemns  meat,  &c.,  in  the 
market  as  dangerous  to  health,  powerful  local  interests  are 
aroused  against  him. 

Dr.  Fox  denounces  the  Public  Health  Adl  of  1872  as  radically 
unsound,  *'  attaching  as  it  did  public  health  to  poor-law  work.'* 
Here  he  is  perfedlly  right.  The  average  poor-law  guardian  in 
England,  and,  we  fear,  still  more  in  Ireland,  is  a  half-educated 
being,  who  knows  nothing  of  sanitary  matters  and  does  not  care 
to  learn.  But  if  the  medical  officer  is  not  in  pradlice,  but  re- 
ceives from  a  combination  of  distridls  a  salary  which  might 
make  it  worth  his  while  to  give  his  whole  time  to  his  duties,  he 
is  scarcely  in  a  better  position.  If  he  tells  the  truth,  the  distri(5l 
which  he  denounces  threatens  to  withdraw  from  the  combination 
— as  the  law  unfortunately  permits  it  to  do.  He  has  thus  no 
tenure  of  his  office,  and  unless  he  is  prepared  to  sacrifice  himself 
for  the  good  of  the  public,  his  obvious  policy  is  to  shut  his  eyes, 
issue  delusive  reports,  and — quietly  draw  his  salary. 

Much  of  what  Dr.  Fox  here  says  we  can  confirm  from  our  own 
observation.  We  know  cases  where  the  medical  officers  of  health 
of  considerable  distridls  receive  mere  nominal  salaries.  They 
have  been  appointed  as  a  mere  nominal  compliance  with  the  law, 
with  the  express  understanding  that  they  should  do  nothing  ! 

The  paper  on  "  Coke  as  a  Fuel  in  relation  to  Hygiene  "  is  the 
more  important,  as  what  is  said  applies  equally  to  anthracite, 
which  has  been  unduly  extolled  as  a  means  of  getting  rid  of  the 
smoke -nuisance.  The  public  labour  under  the  error  of  supposing 
that  the  chief  evil  of  smoke  is  the  visible  blackness.  Admitting 
the  unpleasantness  of  soot-flakes,  we  must  still  maintain  that  its 
worst  features  are  unseen, — sulphurous  acid  and  carbon  monoxide. 
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formerly  known  as  carbonic  oxide.  This  gas,  as  Dr.  Fox  shows, 
is  a  fearful  poison  ;  it  is  produced  during  the  combustion  of  coke, 
and  it  permeates  heated  cast-iron.  It  is  a  strange  thing  that  we 
cannot  in  this  country  obtain  stoves  of  glazed  earthenware,  and 
thus  economise  fuel  without  inhaling  a  narcotic  poison.  The 
author  remarks  that  **  the  sun,  burning  coal,  burning  wood,  hot- 
water  pipes,  and  stoves,  give  forth  heating  rays  which  can  by 
some  be  distinguished  in  virtue  of  a  difference  in  the  impressions 
afforded."  That  such  should  be  the  case  is,  theoretically 
speaking,  to  be  expedled,  but  we  fear  that  few  persons  could  be 
found  sufBciently  sensitive  for  the  study  of  these  variations. 
Perhaps  experimentation  on  plants  or  on  certain  inse(5ls  might 
show  whether  there  is  any  difference  in  the  physiological  adlion 
of  heat  obtained  from  difference  sources. 

In  an  essay  on  the  supply  of  rain-water  to  cottages  in  rural 
distri(5ls.  Dr.  Fox  combats  the  arguments  brought  forward  on 
behalf  of  hard  water  as  a  domestic  supply.  He  quotes  Dr. 
Cameron  to  show  that  the  death-rates  of  Glasgow  and  Man- 
chester, and  other  towns  supplied  with  soft  water,  were  not  lower 
when  the  water  furnished  to  them  was  hard,  and  that  the  public 
health  of  Dublin  has  improved  since  the  substitution  of  the  soft 
water  from  the  Vartry  for  the  hard-water  with  which  that  city 
was  formerly  provided.  Dr.  Fox*s  own  experience  leads  him  to 
the  conclusion  that  a  water  of  moderate  hardness  is  preferable  to 
either  a  very  soft  or  a  very  hard  water,  and  that  a  very  soft 
water  is  preferable  to  a  very  hard  one. 

On  the  pollution  of  rivers.  Dr.  Fox  takes  a  view  mid-way 
between  the  advocacy  of  negle(5l  and  the  sensational  and  im- 
pradlicable  policy  of  the  defuricfl  Royal  Rivers*  Pollution  Com- 
mission. He  quotes,  approvingly,  the  didlum  of  the  Duke  of 
Somerset — **  The  foul  matters  encumbering  streams  may  be  got 
rid  of,  but  the  notion  of  their  supplying  water  fit  to  drink  must 
be  altogether  put  aside."  For  our  own  part  we  have  very  rarely 
found  the  water  of  a  lowland  river  fit  to  drink,  even  in  unin- 
habited and  uncultivated  distri(5ls. 

Concerning  the  degree  in  which  various  kinds  of  fish  are 
affe(5led  by  polluted  waters  there  is  much  diversity  of  opinion. 
The  author  states  in  a  note  that  "the  gudgeon  is  said  to  be  more 
liable  than  any  other  fish  to  be  influenced  deleteriously  by  impure 
water.*'  We  have  heard  the  same  view  expressed  in  other 
quarters.  Yet  the  late  Frank  Buckland,  in  his  "Natural  History 
of  British  Fishes,"  says  that  gudgeon  are  very  fond  of  living  in 
sewer  water  which  would  be  immediately  fatal  to  a  trout  or  a 
salmon.  Perhaps  in  reality  the  death  of  one  species  of  fish,  or 
the  survival  of  another,  depends  more  upon  the  kind  than  the 
mere  quantity  of  the  pollution. 

Dr.  Fox  denounces,  very  justly,  the  common  pra(5lice  of  depo- 
siting solid  refuse  on  the  banks  of  rivers  where  they  may  be 
carried  off  by  floods.    To  this  pra(5lice  is  due,  to  no  small  extent, 
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not  merely  the  silting  up  of  streams  formerly  navigable,  but  the 
increase  of  floods — one  of  the  many  evils  with  which  our  farmers 
have  to  contend. 

Two  important  papers,  "  Is  Enteric  Fever  ever  Spontaneously 
Generated?"  and  ''The  Dissemination  of  Zymotic  Disease 
among  the  Public  by  Tradespeople,"  suggest  refle<5lions  not 
altogether  pleasant.  It  must  be  admitted  that  we  have  in  these  en- 
lightened days  agencies  for  the  transmission  of  infe(5lious  diseases 
unknown  to  our  forefathers.  Our  public  conveyances,  our  loan 
libraries,  our  distribution  of  tra(5ls  and  circulars,  and  (if  we  may 
presume  to  utter  such  heresy)  our  School  Boards,  are  all 
admirable  devices  for  this  purpose.  It  seems  that  according  to 
the  existing  law  a  shop  or  a  publichouse  may  remain  open  whilst 
there  is  zymotic  disease  on  the  premises,  and  the  very  persons 
who  nurse  the  sick  may  attend  to  customers.  We  remember 
being  much  shocked,  about  twenty  years  ago,  at  discovering  that 
in  a  back  room,  separated  from  a  shop  merely  by  a  curtain,  there 
was  a  case  of  malignant  typhus.  But  the  fadls  stated  by  the 
author — far  too  many  for  us  to  quote — are,  if  possible,  even 
worse.  He  has  detedled  a  dairyman  washing  out  cans  with 
"  most  offensive  sewage- water,"  and  milking  his  cows  into  a 
pail  which  resembled  a  filthy  pigs'  bucket.  He  asks  why  dairies 
cannot  be  placed  under  sanitary  inspedlion  as  well  as  slaughter- 
houses ?    Why  indeed  ? 

We  should  strongly  advise  all  who  wish  to  have  healthy  homes 
to  read  Dr.  Fox's  little  pamphlet.  They  will  then  see  that  as 
long  as  things  remain  in  their  present  condition  there  is  small 
cause  to  wonder  if  small  pox,  scarlet  fever,  and  the  like  penetrate 
into  families  where,  as  far  as  is  known,  all  the  conditions  of 
health  are  observed. 


The  Principles  and  Practice  of  Electric  Lighting.    By  Alan  A. 
Campbell  Swinton.     London  :  Longmans  and  Co. 

This  work,  the  author  tells  us,  is  intended  to  meet  the  wants  of 
persons  who  use,  or  wish  to  use,  the  light,  and  of  ''the 
general  scientific  public  who  take  an  interest  in  all  new  disco- 
veries and  inventions."  He  avoids  therefore,  as  far  as  possible, 
technicalities,  and  describes  merely  such  machines  and  appli- 
ances as  are  of  approved  pra(5lical  value. 

After  an  Introdu(5lion,  in  which  the  apparently  slow  progress 
of  ele(5lric  lighting  is  discussed,  Mr.  Swinton  considers  the  theory 
of  eledlric  lighting,  and  explains  certain  technical  terms  which 
are  pracStically  indispensable.  He  then  proceeds  to  an  account 
of  ele(5lrical,  mechanical,  and  photometrical  measurements.   The 
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Bunsen  photometer  is  of  course  recommended  as  preferable  to 
that  of  Rumford,  but  no  standard  unit  is  suggested  as  more 
constant  than  the  English  candle  and  the  French  carcel. 

Among  sources  of  power  wind  is  omitted,  doubtless  from  its 
inconstancy.  In  the  fifth  chapter,  which  treats  of  Dynamo-elec- 
tric Generators,  the  most  efficient  machines  of  the  day  are 
described  and  figured.  It  is  prophesied  that  the  dynamos  of  the 
future,  **  though  they  may  not  be  very  much  more  efficient  than 
those  of  the  present  day,  will  probably  be  of  much  larger  size 
and  of  simpler  constru(5lion  '* — a  very  safe  forecast. 

The  two  next  chapters  treat  of  Arc-lamps  and  of  Semi-Incan- 
descent and  Incandescent  Lamps,  the  advantages  of  the  latter 
as  best  suited  for  use  in  houses  and  other  confined  areas.  Their 
freedom  from  flickering  is  the  most  important  point.  According 
to  Sir  W.  Thompson,  for  one  and  the  same  expenditure  of  power 
an  arc-light  gives  ten  times  the  quantity  of  light  which  can  be 
obtained  from  a  glow-lamp.  In  the  latter  the  consumer  has  to 
steer  his  way  between  two  evils.  If  the  current  is  too  powerful 
the  filament  is  rendered  intensely  brilliant,  and  the  economy  of 
the  light  is  increased.  But  the  filament  is  soon  worn  out,  and 
the  lamp  quickly  becomes  useless.  If  the  current  is  too  feeble 
the  lamp  will  last  for  a  very  long  time,  but  the  light  is  feeble  and 
yellow. 

''  Accumulators,"  as  at  present  construdled,  labour  under  so 
many  defedls  that  they  are  employed  only  where  unavoidable. 
Probably  they  may  be  found  capable  of  improvement.  In  the 
meantime  they  serve  mainly  as  a  type  of  the  modern  English 
youth  whose  education  consists  in  preparing  for  examinations. 
The  secondary  battery,  like  the  student,  takes  up  a  certain  quan- 
tity of  power,  and  gives  it  out  again  minus  a  heavy  amount  of 
leakage. 

The  last  chapter  is  one  of  great  pra(5lical  importance,  as  it 
discusses  the  advantages  and  the  cost  of  ele(5lric  lighting.  It  is 
interesting  to  find  that  in  several  cases,  the  particulars  of  which 
are  fully  known,  eledlricity  has  proved  itself  a  cheaper  source  of 
light  than  coal-gas.  The  installation  which  Mr.  W.  Crookes, 
F.R.S.,  has  adopted  in  his  house,  for  the  efficiency  of  which  we 
can  bear  witness,  efiedls  a  saving  of  £^  175.  6d.  yearly,  although 
the  dynamo  and  the  gas  engine,  from  th^  nature  of  the  case, 
work  under  serious  disadvantages.  An  important  consideration 
is  that  incandescent  lamps  do  not  vitiate  the  air  in  the  slightest. 
Ceilings  are  not  blackened  ;  books,  pidlures,  upholstery  are  not 
injured,  and  the  risk  of  fire  is  decreased. 

We  think  that  this  little  book  will  encourage  many  persons  to 
try  the  experiment  of  introducing  the  ele<5tric  light  into  their 
houses,  and  will  thus  do  a  good  work. 
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Thoughts  on  the  Interdependence  of  Water  and  Electricity^  and 
Cognate  Subjects,  By  William  Boggett.  London : 
Ridgway. 

If  Mr.  Boggett  is  right  our  physics  and  our  chemistry  will  have 
to  be  re-constituted,  almost  from  the  very  beginning.  Eledlri- 
city,  we  are  told,  is  not  a  form  of  energy,  but  a  kind  of  matter. 
Water  is  a  compound,  not  of  hydrogen  and  oxygen  alone,  but  of 
these  plus  ele(5tricity.  Such  assertions  could  only  be  established 
by  very  definite  experimental  evidence.  Such  evidence  the 
author  does  not,  as  we  understand  him,  bring  forward.  He 
writes  : — "  It  is  inconceivable  that  any  mere  mixture  of  two 
combustible  and  explosive  gases  could  remain  unconsumed  when 
exposed  to  intense  heat,  or,  if  water  is  composed  of  them  with- 
out any  other  admixture,  that  the  hottest  fires  could  be  extin- 
guished by  their  use."  Precisely  so;  but  no  chemist  contends 
that  water  is  a  mixture  of  oxygen  and  hydrogen,  but  a  combina- 
tion, which  is  quite  a  different  thing.  Further,  oxygen,  per  se^ 
is  neither  combustible  nor  explosive.  He  writes  further,  <<  there 
is  no  proof  that  ele(5lricity  is  not  in  water."  This  is  a  perfe(5lly 
iUegitimate  line  of  argument. 

We  read  further : — "  As  ice  floats  upon  it  [water] ,  and  conse- 
quently is  lighter  than  water,  it  must  have  lost  some  ponderable 
matter.  It  had  parted  with  its  oxygen,  that  being  eight  times 
heavier  than  the  hydrogen,  and  likewise  with  the  eledlricity, 
which  is  not  present  in  ice."  Here  the  reader  will  perceive  a 
collection  of  errors*  Ice  is  specifically  lighter  than  water,  and 
floats  upon  it  just  as  solid  tin  floats  upon  melted  tin — not  be- 
cause it  has  lost  any  ponderable  matter,  but  because  it  has 
expanded  during  freezing.  The  proof  of  such  expansion  is  known 
to  every  one.  If  water  loses  ponderable  matter  in  freezing,  then 
a  pound  of  water,  if  converted  into  ice,  would  weigh  less  than  a 
pound,  which  has  never  been  observed.  The  author,  further,  if 
we  understand  him  aright,  says  that  water  in  freezing  parts  with 
its  oxygen, — an  assertion  perfectly  unsupported  'by  experiments. 
Had  it  done  so  it  would  not  become  ice. 

Mr.  Boggett  contends  that  water  is  necessary  to  the  produ(5lion 
of  an  electric  current.  What,  then,  of  the  thermo-eledtric  bat- 
tery, and  of  the  dynamo-machine,  now  recognised  as  the  most 
economical  source  of  ele(5tricity  ? 

We  by  no  means  assert  that  the  orthodoxies  of  Science  are 
placed  beyond  question.  But  whoever  comes  forward  to  refute 
them  should  at  least  have  given  them  a  careful  study,  and  under- 
stand clearly  what  he  is  attacking.  Now  the  author  formally 
admits  that  he  knows  ''  next  to  nothing  of  chemistry." 
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Vichy  and  its  Therapeutical  Resources.  By  Prosser  James, 
M.D.»  M.R.C.P.  Fifth  Edition.  Bailli^re,  Tindall,  and 
Cox. 

This  pamphlet  presents  little  to  attra(5l  the  especial  notice  of  our 
readers.  It  gives  a  description  of  the  Vichy  springs,  their  origin, 
and  the  history  of  the  Spa.  The  account  of  the  neighbourhood 
is  flavoured  with  a  soupqon  of  satire  : — "  Our  Continental  friends 
have  either  an  excessively  keen  eye  for  the  beautiful,  as  well  as 
the  curious  and  rare,  or  a  very  poor  opinion  of  John  JBuU's  judg- 
ment, for  they  never  fail  to  find  something  for  him  to  see,  and, 
having  seen,  to  pay  for.  A  house  in  which  some  one  was  bom, 
or  died ;  a  ruin  which  may  have  been  a  castle,  or  may  not ;  a 
convent,  a  church, — anything,  in  short,  which  can  be  seen  is 
called  a  sight,  and  serves  the  purpose  of  extra(5ling  a  franc  from 
the  purse  of  the  credulous  traveller.'* 

Next  follows  a  chemical  analysis  of  the  waters,  which  it  ap« 
pears  all  contain  a  modicum  of  arsenic.  The  present  rage  for 
mineral  waters — all  we  believe  imported — shows  what  may  be 
done  by  persistent  advertising.  The  life-pills  led  the  way  and 
the  waters  followed. 


Vestiges  of  the  Natural  History  of  Creation.  By  Robert 
Chambers,  LL.D.  Twelfth  Edition,  with  an  Introdu(5tion 
relating  to  the  authorship  of  the  work  by  Alexander 
Ireland.    London  and  Edinburgh :  W.  and  R.  Chambers. 

It  is  hard  for  men  still  on  the  sunny  side  of  their  fortieth  year 
to  realise  the  outcry  which  greeted  the  first  edition  of  the 
*'  Vestiges."  It  is  harder  still  for  those  who  are  now  waxing  old 
to  look  back  upon  that  outcry  without  a  feeling  of  deep  humilia- 
tion— shame  for  our  country  and  shame  for  our  boasted  and 
boastful  nineteenth  century.  For  the  part  taken  in  this  tumult 
by  the  churches — the  so-called  religious  world — there  was, 
indeed,  slight  and  scanty  cause.  For  the  book  denounced,  when 
viewed  by  men  in  their  sober  senses,  is  found  to  be,  alike  in  its 
line  of  argument,  its  purpose,  and  its  very  title,  plainly  theistic 
and  at  issue  with  no  point  of  the  creeds  of  Christianity. 

But  the  condu(5l  of  a  great  part  of  the  scientific  world  of  the 
day  is  even  more  to  be  deplored  than  is  that  of  ecclesiastics. 
The  late  author  said,  as  quoted  in  Mr.  Ireland's  introducflion  : — 
'*  I  feel  embarrassed  in  presenting  myself  in  diredl  opposition  to 
so  many  men  possessing  talent  and  information,  but  I  think 
there  are  reasons  independent  of  judgment  for  the  scientific  class 
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coming  so  generally  to  an  adverse  conclusion  concerning  my 
views.  As  the  case  really  stands  the  ability  of  the  purely  scien- 
tific class  to  give  at  the  present  time  a  true  response  upon  such 
a  subjecfl  appears  extremely  challengable.  It  is  no  discredit  to 
them  that  they  are,  almost  without  exception,  engaged  each  in 
his  own  little  department  of  science,  and  able  to  give  little  or  no 
attention  to  other  parts  of  that  vast  field.  .  .  .  Experiments 
in  however  narrow  a  walk,  fa(5ls  of  whatever  minuteness,  make 
reputations  in  scientific  societies ;  all  beyond  is  regarded  with 
suspicion  and  distrust.  The  consequence  is  that  philosophy,  as 
it  exists  among  us  at  present,  does  nothing  to  raise  its  votaries 
above  the  common  ideas  of  their  time." 

We  fear,  however,  that  much  of  the  opposition  which  the 
teachings  of  the  *'  Vestiges  "  met  with  from  scientiffc  men  sprang, 
in  part  at  least,  from  motives  less  creditable  than  a  mere  lack  of 
the  esprit  d*ensemble.  A  novel  theory  put  forward  in  an 
anonymous  work,  or  by  a  man  whose  reputation  is  not  already 
established,  is,  even  in  these  days,  by  no  means  sure  of  a  fair 
hearing.  We  fear  that  some  of  the  scientific  critics  of  the 
"  Vestiges  "  were,  in  fa(5t,  hypocrites  who,  against  better  light 
and  knowledge,  pandered  to  ruling  error.  Upon  this  subje(5t, 
however,  we  cannot  enlarge. 

The  authorship  of  the  work  before  us  was  at  one  time  hotly 
contested.  We  learn,  indeed,  from  the  introdu(5tion  that,  though 
Robert  Chambers  was,  among  not  a  few  others,  suspe<5^ed  of 
being  the  author,  yet  '<  there  is  in  existence  an  elaborate  MS. 
essay  demonstrating  that  he  could  not  have  been  the  author." 

To  undertake  a  review  of  the  "  Vestiges  "  would  now  be  super- 
fluous. Most  of  the  arguments  urged  against  it  have  been  not 
merely  shattered  but  decomposed,  and,  as  the  old  alchemists  used 
to  say,  resolved  in  terrain  damnatam.  We  may,  however, 
briefly  notice  some  of  the  points  in  which  the  <<  Vestiges"  differs 
from  the  ''  Origin  of  Species," — a  difference,  as  we  believe  Mr« 
S.  Butler  would  contend,  not  always  in  favour  of  the  latter  work. 
Darwin,  as  is  well  known,  does  not  speculate  on  the  primary 
origin  of  life.  He  seeks  merely  to  show  how  from  one  or  from 
few  species  the  present  rich  diversity  of  the  animal  and  vegetable 
worlds  may  have  been  developed.  Chambers  argues  in  favour 
of  spontaneous  generation  (abiogenesis)  as  not  improbable.  It 
must  be  admitted  that  the  evidence  here  brought  forward  in  its 
behalf  is  not  in  accordance  with  the  knowledge  of  the  present 
day. 

In  Chambers  we  find  no  trace  of  **  Natural  Seledtion  "  and 
**  Sexual  Sele(5lion  "  as  agents  in  the  work  of  Evolution.  On  the 
contrary,  this  development  is,  in  his  opinion,  the  result—"  First 
of  an  impulse  which  has  been  imparted  to  the  forms  of  life, 
advancing  them,  in  definite  times,  by  generation,  through  grades 
of  organisation,  terminating  in  the  highest  dicotyledons  and 
vertebrata,  these  grades  being  few  in  number,  and  generally 
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marked  by  intervals  of  organic  charadler  which  we  find  to  be  a 
pracflical  difiSculty  in  ascertaining  affinities ;  second^  of  another 
inopulse  connedled  with  the  vital  forces,  tending,  in  the  course  of 
generations,  to  modify  organic  stmcflures  in  accordance  with  ez- 
teraal  circumstances,  as  food,  the  nature  of  the  habitat,  and 
meteoric  agencies,  these  being  the  *  adaptations  '  of  the  natural 
theologians." 

The  difference  of  this  scheme  from  that  of  Darwin  is  capital. 
With  the  latter  change  is  constantly  going  on  by  insensible 
degrees,  those  results  only  being  preserved  which  prove  advan* 
tageous  to  the  plant  or  animal  concerned.  With  Chambers  the 
grades  are  few  in  number  and,  as  it  appears  from  an  illustration, 
occur  only  at  long  intervals. 

It  must  be  further  remarked  that  Chambers,  whilst  admitting 
the  modifying  influence  of  circumstances,  does  not  accept  the 
theory  of  Lamarck,  that  the  animal,  by  constant  desire  and  effort, 
modifies,  if  not  its  own  individual  stru(5ture  yet  that  of  its  race, 
and  is  thus  its  own  contriver  and  adapter.  This  view  Chambers 
pronounces  <'  so  far  from  being  adequate  to  account  for  the  fadts 
that  it  has  had  scarcely  a  single  adherent." 

In  our  estimate  of  the  "  Vestiges  "  we  must  not  forget  that  its 
author  overleaps  at  once  the  fancied  barrier  at  which  Darwin  so 
long  hesitated,  and  recognises  that  "  the  force  and  tendencies  of 
their  (man's)  illustrious  nature  once  lay  imperfectly  developed  in 
some  humbler  form  of  being." 

Chambers's  sketch  of  the  affinities  and  pedigrees  of  animals 
contains  much  which,  we  may  safely  say,  would  not  have  been 
written  in  these  days.  His  somewhat  favourable  estimate  of  the 
taxonomy  of  Macleay  and  Swainson  seems  strange  in  thsee  dxy^k 

The  "  Vestiges  "  have  now,  indeed,  it  may  be  said,  a  merely 
historical  interest,  but  to  the  thorough-going  student  of  Evolution 
they  will  never  seem  unworthy  of  attention.  We  must  therefore 
rejoice  at  the  appearance  of  the  present  editioii,  the  more  as  it 
dears  up  all  doubt  as  to  the  authorship  of  this  once  dreaded 
volume. 


Compubory  VaccituUiou  in  England  with  Incidental  References 
to  Foreign  States.  By  William  Tbbb.  London  :  E.  W. 
Allen. 

The  difficulty  of  coming  to  a  final  decision  on  vaccination  is 
greatly  to  be  regretted — the  more  since,  behind  the  simple 
question  of  vaccination  as  a  preventive  of  variola,  lies  the  further 
question  of  "  vaccinations,"  if  we  so  use  the  word,  for  other 
zymotic  diseases.  If  Jenner  has  been  a  false  teacher  we  fear 
that  Pasteur  alsa  is  labouring  in  vain.     Hence  the  issue  is  one 
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of  scarcely  conceivable  importance  to  the  human  race,  and  its 
discussion  should,  we  submit,  be  condudled  in  the  pure  white 
light  of  the  intelled^  alone,  without  appeals  to  the  passions.  In 
this  respedt  we  note  with  little  satisfaction  a  quotation  from  Mr. 
John  Morley  that  **  when  the  law  comes  into  conflidl  with  the 
consciences  of  men  it  is  law  that  should  be  altered,  and  not  the 
conscience  that  should  be  forced."  To  this  didlum  we  cannot 
give  our  assent.  There  is  such  a  thing  as  the  conscience  of  a 
Thug,  or  of  an  Inquisitor.  Yet  the  law  is  bound  to  **  force  " 
these  consciences,  and  to  uphold  its  interference,  if  needful,  with 
the  rope  or  the  bullet.  In  like  manner  if  it  is  once  demonstrated 
that  vaccination  is  a  sure  preventive  against  smallpox,  and  that 
it  does  not  bring  in  its  train  any  other  evils,  the  person  who 
refuses  to  avail  himself  of  it,  and  thus  makes  his  household  a 
focus  of  danger  for  the  community,  not  only  may  but  should  be 
"  forced,'*  all  pleas  of  conscience  notwithstanding.  The  whole 
question,  then,  is  simply  physical^  and  should  be  treated  as  such. 

Unfortunately  it  cannot  be  denied  that  the  opinion  of  the 
Faculty  as  to  the  certainty  and  the  duration  of  the  immunity 
obtained  by  this  "  Parliamentary  rite,"  as  Mr.  Tebb  calls  it,  has 
changed.  Timewas  when  vaccination  once,  in  infancy,  was  deemed 
a  sufficient  protedlion  for  life.  Then  it  was  found  desirable  to 
repeat  the  operation  at  the  age  of  puberty.  Now  it  is  recom- 
mended in  addition  whenever  an  epidemic  of  smallpox  breaks 
out,  and  Dr.  Collingridge,  of  the  Port  of  London,  is  here  quoted 
as  recommending  '*  thoroughly  efficient  annual  vaccination.'' 
These  proposals  are  an  evident  admission  that  the  prote(5lion  is 
neither  absolute  nor  enduring. 

The  statistics  given  in  the  work  before  us  are  sufficiently 
alarming,  and  cannot  be  thoroughly  discussed  without  a  refer- 
ence to  documents  which  we  have  not  at  command.  Certain 
considerations  on  the  other  side,  however,  suggest  themselves. 
We  are  here  told  that  the  mortality  from  syphilis  during  the 
years  1850  to  1880  has  increased  from  37  per  million  to  84,  or 
124  per  cent.  This  fa(5t  is  given  in  evidence  of  the  hazardous 
nature  of  vaccination.  Now,  that  this  operation  has  transmitted 
constitutional  syphilis  from  the  diseased  to  the  sound  we  admit. 
But  is  it  the  only  cause  for  the  increase  ?  And  how  is  it  that  so 
many  anti-vaccinators  are  at  the  same  time  unwilling  that  any 
measures  for  the  eradication  or  the  restri<5lion  of  syphilis  should 
be  adopted  ?  Why  do  they  nickname  endeavours  in  this  direc- 
tion "  State  regulation  of  vice  ?" 

Again,  let  us  take  the  cases  where  various  other  diseases  have 
broken  out,  in  children  or  in  adults,  after  vaccination,  and  on  the 
post  hoc  ergo  propter  hoc  system  are  ascribed  to  this  operation. 
Pew  persons  like  to  confess  themselves  scrophulous,  syphilitic, 
&c.,  and  vaccination  often — though  by  no  means  in  all  cases — 
serves  as  a  convenient  explanation  for  the  occurrence  of  these 
diseases  in  their  children.    The  fa(5l  must    be  admitted  that 
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diseases  of  debility  are  undermining  our  stamina  as  a  race,  and 
unless  we  are  found  willing  to  modify  our  mad  industrialism,  and 
especially  our  love  for  competition  in  education,  we  shall 
ultimately  succeed  in  '<  improving  ourselves  off  the  face  of  the 
earth." 

To  return  :  every  right-thinking  man  must,  we  believe,  feel 
indignant  on  learning  that  children  born  in  work-houses,  **  when 
six  days  old,"  and  even  when  twenty-four  hours  old,  are  often  vac- 
cinated. Nor  can  the  compulsory  re-vaccination  of  recruits  on 
entering  the  army,  or  of  candidates  for  employment  in  the  Post 
Office,  the  police  force,  &c.,  be  justified.  With  singular  caprice,  in 
the  Inland  Revenue  Department,  **  the  advantages  of  compulsory 
re-vaccination  are  reserved  for  the  inferior  and  junior  servants  of 
a  particular  department,"  to  wit,  the  stamping-room  boys.  Mr. 
Tebb  remarks :  "  Surely  the  older  servants  an4  chiefs  of  the 
Department  have  more  need  of  a  renewal  of  the  prophyladlic 
than  the  stamping-room  boys,  whose  vaccination,  it  may  be 
presumed,  is  of  comparatively  recent  date." 

One  feature  in  this  work  against  which  we  must  record  our 
protest  is  the  intimation,  repeatedly  met  with  in  its  pages,  that 
medical  pra<5^itioner8,  in  upholding  vaccination,  are  to  no  small 
degree  influenced  by  the  fees  which  they  receive  (see  pp.  16,  56, 
63).  Yet  a  medical  officer  of  health,  quoted  by  Dr.  Fox  in  a 
work  reviewed  in  our  present  number,  said  :  <<The  public  cannot 
expedt  that  I,  who  receive  from  them  for  my  public  services  next 
to  nothing,  should  do  my  best  to  prevent  the  extension  of  so 
remunerative  a  disease  as  smallpox,  every  case  of  which  I  con- 
sider, taking  the  average  of  fees  obtained  from  rich  and  poor,  to 
be  worth  to  me  a  £^  note."  Surely  this  is  the  view  that  a 
mercenary  medical  man  would  naturally  take. 


Proceedings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool  during  the  Seventy -second  Session^  1882-83.  No. 
aXXVII.  London :  Longmans  and  Co.  Liverpool :  D. 
Marples  and  Co.,  Limited. 

In  these  <<  Proceedings  "  we  find  abstradts  of  a  few  interesting 
papers  which  have  not  been  thought  worthy  of  publication  in 
full.  Especial  mention  must  be  made  of  a  notice  by  Mr.  E. 
Dukinfield  Jones,  C.E.,  on  the  remarkable  drinking  habit  of  a 
yellow  and  black  Brazilian  moth  {Panthra  pardalaria).  The 
author  found  these  moths  sitting  on  the  wet  stones  in  small 
streams  near  San  Paulo,  sucking  up  the  water  in  a  continuous 
stream,  and  letting  it  escape  in  drops  from  the  abdomen.  These 
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drops  fell  at  the  average  rate  of  50  per  minute,  and  as  near  as 
the  author  could  judge  of  their  size,  the  total  quantity  of  water 
which  must  thus  pass  through  the  body  of  the  moth  in  three 
hours  must  be  a  cubic  inch,  or  about  two  hundred  times  the  bulk 
of  its  own  body.  Mr.  Jones  speculates  on  the  possible  meaning 
of  this  dipsomania,  and  asks — <'  Can  it  be  that  the  moth  extradts 
nourishment  from  minute  particles  of  organic  matter  contained 
in  the  water  ?'*  He  remarks,  however,  that  the  water  of  the 
streams  appears  very  clear  and  pure,  and  notes  that  the  moths 
seem  specially  adapted  for  this  habit.  The  tibiae  of  the  hind  legs 
are  very  thick,  and  are  armed  with  long  hairs,  which  by  their 
capillary  adlion  prevent  the  moth  being  immersed  in  the  water. 
"  I  have  often,"  he  adds,  "  seen  one  of  them  knocked  down  by  a 
little  spurt  of  water  splashing  over  the  stone  on  which  it  was 
standing,  and  it  recovered  itself  almost  immediately  without  being 
wetted  in  the  least." 

Mr.  Jones  also  contributes  a  paper  on  the  question  "  Do  Birds 
Eat  Butterflies  ?"  which  is  one  of  great  interest  as  bearing  upon 
the  question  of  mimicry.  He  writes — "  During  the  whole  of 
my  residence  in  Brazil,  amounting  in  all  to  eight  years  and  a-half, 
I  cannot  call  to  mind  a  single  case  of  a  bird  that  habitually 
devours  butterflies,  though  I  may  have,  now  and  then,  seen  a 
Bcissor-bird  snap  at  a  passing  one,  as  we  sometimes  see  our 
English  sparrows  do.  But  my  opinion  is  that  birds  do  not 
devour  butterflies  to  an  extent  at  all  suflicient  to  account  for  a 
prote(5live  colouration  of  their  wings  through  the  adlion  of  natural 
8ele(5lion." 

Since  writing  our  notice  of  Mr.  Pascoe's  "  Notes  on  Natural 
Sele(5lion  "  we  have  questioned  several  old  gardeners  on  the  sub- 
je<5l,  but  we  have  found  none  of  them  prepared  to  assert  positively 
that  any  species  of  British  bird  does  habitually  prey  upon  butter- 
flies. They  had  all,  from  time  to  time,  seen  a  sparrow  chasing 
a  butterfly,  and  occasionally  striking  it  down;  but  they  could 
not  distindlly  state  that  the  vidlim  was  eaten  !  The  Old  School 
were  wont  to  tell  us  that  the  final  cause  of  the  wavering  flight  of 
butterflies  was  for  their  protedlion  against  birds. 

Among  the  papers  inserted  in  extenso  we  notice  one  by  Mr.  E, 
Davies,  F.C.S.,  the  President,  "  On  the  Unity  of  Life."  The 
author  insists  ably  on  the  absence  of  any  tenable  boundary  be- 
tween plants  and  animals,  and  is  even,  like  ourselves,  willing  to 
admit  that  living  vegetable  protoplasm  may  possess  "a  dim 
coiteciousness  of  external  influences  with  a  corresponding  mea- 
sure of  pleasure  or  pain."  At  the  same  time  he  finds  between 
living  and  non-living  matter  a  diflerence  not  of  degree  but  of 
kind. 
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Our  Comer.    Vols.  I.  and  11.^  1883,  and  Parts  i,  2,  3,  4,  5,  1884. 
London  :  Freethought  Publishing  Company. 

A  VBRY  large  portion  of  this  heterodox  contemporary  consists  of 
matter  lying  quite  outside  the  sphere  of  the  <<  Journal  of  Science." 
There  are,  however,  valuable  articles  conne(5ted  with  science. 
Thus  in  the  first  volume  we  find  Prof.  L.  Buchner  discussing  the 
**  Force  of  Heredity,"  and  its  influence  on  the  moral  and  mental 
progress  of  mankind.  Here,  whilst  it  is  admitted  that  Darwin 
was  the  first  fully  and  clearly  to  point  out  the  importance  of 
heredity,  the  merits  of  Girou  de  Buzaraingues,  of  Prosper  Lukas 
("  Trait6  Physiologique  et  Philosophique  de  VH€T€dit€  Naturelle  "), 
and  of  George  Leroy,  are  brought  into  deserved  prominence. 
The  capital  di(5lum  of  Burdach  is  also  quoted,  that ''  Descent  has 
more  influence  on  our  bodily  and  mental  chara(5ler  than  all  our 
external,  material,  and  psychical  surroundings.'*  Many  suggestive 
instances  of  the  working  of  the  principle  are  given.  Not  the 
least  important  is  the  case  of  a  cock  born  with  the  abnormal 
number  of  five  toes  instead  of  four.  This  bird  left  behind  him  a 
numerous  progeny  of  five-toed  fowls.  This  incident  refutes  the 
argument  put  forward  by  the  *'  Edinburgh  Review "  against 
Darwin  to  the  effedt  that  any  modification  cropping  up  in  some 
individual  plant  or  animal  would  be  effaced  by  mating  with 
normal  individuals.  Prof.  Buchner*s  memoir  is  not,  as  far  as 
we  can  find,  concluded,  and  it  is  therefore  scarcely  fair  to  call 
attention  to  omissions.  Still  it  is  impossible  to  overlook  the 
absence  of  all  reference  to  the  gainsayers  of  the  do(5lrine  of 
heredity.  These  persons  are  to  be  found  not,  as  is  commonly 
supposed,  among  ecclesiastics,  but  among  politicians — angry  at 
being  told  that  they  cannot  mould  men  at  will  by  franchises, 
constitutions,  and  schemes  of  compulsory  education.  Of  these 
**  talkers  of  talk  "  the  most  vehement  and  absurd  was  John  Stuart 
Mill,  who,  reared  upon  words,  could  digest  things,  and  who  even 
sought  to  defend  the  old-world  predominance  of  '*  the  classics  " 
in  education  as  against  science. 

«  Peeps  through  the  Microscope  "  is  an  interesting  series  of 
articles  by  Mrs.  Annie  Besant,  the  editor,  and  will  we  think  win 
new  votaries  for  research  into  the  tiny  features  of  plant  and 
animal  life. 

<^  Angling  Memories  of  the  Lea  *'  is  a  brief  but  pleasant  paper 
by  one  whom  we  should  certainly  not  have  suspedted  of  being  an 
observer  of  Nature,  to  wit,  Mr.  C.  Bradlaugh,  M.P.  '*  Leaves 
and  Trees  "  is  a  study  by  the  same  writer,  and  though  it  does  not 
fall  within  the  exa(5l  limits  of  any  science  we  have  read  it  with 
much  pleasure. 

"  Alter  Brown  "  gives  an  apparent  case  of  clairvoyance  by 
which  he  was  at  first  deceived,  but  which  was  afterwards  ex- 
plained in  a  very  matter  of  fadt  way.    The  clairvoyante,  one 
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Elizabeth  Marsden,  saw,  in  trance,  cinnamon  in  the  stomach  of 
a  certain  patient  who  had  been  advised  by  his  physician  to 
eschew  all  spices.  It  turned  out  afterwards  that  this  young  lady 
had  learned  the  dodlor's  orders,  and  had  seen  the  cinnamon  being 
grated  into  a  rice  pudding  for  the  patient's  dinner. 

**  Science  Comer  "  is  a  colledtion  of  novel  fadts  compiled  by 
Mrs.  Besant. 

Mr.  C.  T.  Bingham  writes  on  "  Bird  Architecture "  and 
**  Strange  Nests."  He  points  out  an  error  in  detail  in  one  of  the 
zoologi^  galleries  at  the  British  Museum.  The  jays  are  not 
merely  badly  stuffed,  but  their  nests  are  ''  fixed  in  the  forks  of 
naked  branches  glaringly  unconcealed.*'  This  the  writer  justly 
pronounces  contrary  alike  to  observation  and  to  the  well-known 
characfler  of  the  bird.  But  Mr.  Bingham  points  out,  in  addition, 
an  error  in  principle : — "  As  for  any  knowledge  to  be  obtained  of 
the  course  evolution  has  taken  in  the  development  of  their  forms, 
a  visit  to  the  British  Museum,  and,  as  far  as  I  know,  to  any 
museum,  is  quite  in  vain." 

Mr.  J.  Homer  discusses  caves  and  their  formation,  and  the 
cave  men  by  whom  they  were  once  inhabited.  As  might 
naturally  be  anticipated,  he  does  not  accept  the  eager  pleadings 
of  Principal  Dawson  for  a  term  of  six  or  seven  thousand  years 
as  the  extreme  limit  of  the  existence  of  man. 

In  the  February,  March,  and  April  parts  of  Vol.  III.,  Dr.  £.  B. 
Aveling — ^who  seems  equally  at  home  in  biology  and  in  dramatic 
criticism-— discusses,  with  unquestionable  ability,  the  relations 
betweeen  flowers  and  insedts,  a  subjecfl  on  which  the  last  word 
has  by  no  means  yet  been  said. 

Almost  the  only  point  which  we  disapprove  of  in  **  Our  Comer," 
limiting  ourselves  of  course  to  questions  upon  which  we  are  free 
and  competent  to  express  an  opinion,  is  the  question  of  higher 
education.  We  find  here  no  word  condemnatory  of  cram  and 
examinationism,  and  of  bureaucracy  in  science. 
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,*  The  Editor  does  not  hold  himself  responsible  for  statements  of  f ad%  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


HANDKERCHIEFS   PIERCED   BY  GROWING  GRASS. 

Early  in  April  this  year  my  attention  was  called  to  a  row  of 
five  or  six  fine  lawn  handkerchiefs  spread  upon  the  closely-mown 
turf  for  the  purpose  of  being  bleached.  They  had  been  on  the 
grass  for  five  days,  during  which  occured  a  remarkable  change 
from  cold  and  dry  weather  to  a  very  showery  time  with  almost 
unnatural  heat.  All  the  handkerchiefs  were  pierced  by  the 
points  of  the  upspringing  blades  of  grass ;  one  of  them  had 
more  than  twenty  points  appearing,  some  of  which  had  grown 
2  inches  above  the  handkerchief.  I  could  see  that  many  blades 
were  bent  back,  and  could  not  pierce  the  texture, — probably  those 
which  had  truncated  tips.  On  lifting  the  handkerchiefs  no  holes 
were  discernible,  even  with  the  aid  of  a  lens.  The  experiment 
has  been  repeated,  under  less  favourable  conditions,  with  partial 
success.  In  referring  to  the  above  observation,  at  a  meeting  of 
the  Literary  and  Philosophical  Society  of  Liverpool,  my  friend 
Dr.  Carter  illustrated  the  fa(5t  that  in  the  piercing  of  stiff  clay  by 
the  young  shoot  from  a  leguminous  seed,  the  part  in  advance  is 
not  the  leading  cells,  but  the  apse  of  the  loop  made  by  the  stem. 
The  question  of  chief  interest  to  be  investigated  in  the  handker- 
chief experiment  is  the  mode  of  conne(5lion  between  the  parts  of 
the  blade  below  and  above  the  fine  lawn  tissue  which  exhibited 
no  marks  of  having  been  pierced. 

Henry  H.  Higgins. 


THE   ENGLISH    SYSTEM   OF  HIGHER  EDUCATION. 

Allow  me  to  suggest  a  pra(5lical  method  by  which  your  views, 
and  those  of  certain  of  your  correspondents  on  scientific  and 
technical  education,  can  be  tested.  Let  returns  be  obtained  (it 
can  only  be  done  with  the  consent  of  Government)  of  (a)  the 
number  of  aliens  employed  in  the  United  Kingdom  as  chemists, 
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engineers,  designers,  &c. ;  (b)  the  number  of  British  subjeifts 
employed  in  similar  positions  abroad  :  (a)  the  number  of  aliens 
holding  curatorships,  professorships,  &c.,  in  British  universities, 
colleges,  museums,  &c. ;  {b)  the  number  of  British  subjedls  filling 
similar  posts  abroad  :  (a)  the  number  of  British  subjedls  studying 
at  foreign  universities,  &c. ;  {b)  the  number  of  aliens  studying 
at  British  universities,  &c. 

it,  when  these  returns  are  obtained,  the  values  a  are  found  to 
be  comparatively  large  and  increasing,  whilst  b  are  small  and 
decreasing,  then  Professor  Galloway  is  right,  and  the  Committee 
of  Council  on  Education,  with  its  appendage  the  Department  of 
Science  and  Art,  is  wrong.  If  a  is  relatively  small  and  de- 
creasing, then  Prof.  Galloway  is  mistaken. 

As  one  crumb  of  fa(5l  I  may  mention  that  in  the  year  1858 
there  was  in  the  Lancashire  alkali  distridt  one  foreign  chemist 
employed.     Now  it  would  be  easy  to  count  up  a  dozen  ! 

L00KBR*0N. 


A    PLEA    FOR    CRAM. 

Though  you  are  the  persistent  and  indefatigable  opponent  of  the 
English  system  of  education,  your  well-known  candour  will,  I 
think,  induce  you  to  give  space  to  the  following  considerations : 
— It  often  happens,  in  various  walks  of  professional  life,  that  a 
man  has  to  get  up  a  subjedl  for. some  particular  occasion,  and 
that  at  a  very  short  notice.  He  is  not  required  to  produce  any 
original  research  on  the  subjedt,  but  merely  to  have  at  his  com- 
mand a  fair  summary  of  the  present  state  of  human  knowledge 
in  that  department.  When  the  occasion  is  over  he  may  never 
want  this  information  again,  and  if  he  forgets  it  he  is  therefore 
no  loser. 

Now  if  a  considerable  part  of  a  man*s  education  has  consisted 
in  qualifying  himself  for  examinations,  and  in  passing  them,  he 
will,  I  think,  find  the  task  easier  and  more  congenial  than  if  his 
early  training  had,  as  you  recommend  and  as  the  Germans  seem 
to  practise,  consisted  in  qualifying  himself  for  profound  original 
research. 

E.  L.  N. 
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The  notices  in  the  various  newspapers  of  the  **  Giant  Eledlric 
Microscope "  at  the  Crystal  Palace  are  amusing.    All  of  them 
seem  charmed  with  the  enormous  magnifying  power  of  the  in- . 
strument :  that  the  eye  of  a  small  sewing  needle  can  be  enlarged 
to  the  apparent  dimensions  of  6  feet  by  4  is  evidently  to  these 
critics  a  performance  surpassing  that  of  any  microscope  yet  con- 
stru(5led,  and  doubtless  wonderful  enough  to  those  unfamiliar 
with  the  performance  of  the  instruments   commonly  used  by 
microscopists.     Magnifying  power  alone  has  long  ceased  to  be 
the  great  desideratum  with  workers  ;  if  everything  else  is  sacri- 
ficed  there  is  very  little  limit  in  this  direcflion,  provided  light  can 
be  found  to  render  the  enlarged  image  brilliant  enough  to  be 
seen.     Definition  is  quite  another  thiiig :  this  taxes  the  skill  of 
the  optician  to  the  utmost,  and  demands  the  most  exacfl  correc- 
tion of  the  aberrations ;  great  perfe<5^ion  has  been  reached,  and 
the  modern  microscope  has  already  accomplished  that  which 
theory  formerly  declared   to   be   impossible.     With  regard   to 
images  thrown  upon  a  screen  very  good  definition  is  attainable ; 
when  a  large   surface   is  not  required  to  be  covered  the  fine 
quality  of  the  numerous  representations  of  microscopic  objedls 
by  photography  affords  ample  proof  of  what  has  been  done, — all 
that  the  best  microscopes  can  render  visible  has  under  certain 
conditions    been    faithfully  reproduced.       The  delineations    of 
the  supposed  minute  markings  on  insedl  scales  and  diatom  valves 
are  marvellous,  surpassing  anything  that  the  human  hand  can 
depi<5l.     Unfortunately,  however,  when  the  amplification  is  in- 
creased to  an  amount  sufficient  to  render  minute  obje<5^s  visible 
to  a  large  audience,  definition  breaks  down  altogether,  and  only 
an  enlarged  image,  of  which  the  minute  details  are  badly  or  not 
at  all  rendered,  remains.    The  late  Andrew  Ross  endeavoured 
to  improve  the  definition  of  the  projedtion  microscope,  but  ob- 
tained no  very  good  result.    At  present  the  only  way  of  exhibiting 
a  microscopic  objedl  on  a  screen  in  a  satisfadtoiy  manner  is  to 
enlarge  a  photo-micrograph  by  means  of  a  good  magic-lantern  ; 
admirable  results  are  obtained  by  this  indirect  method,  while  the 
dire<5l  projedlion  of  the  magnified  image  of  a  minute  objedl  is  at 
the  present  time  a  desideratum.    The  *'  Giant,"  so  far  as  inves- 
tigation is  concerned,  can  be  surpassed  by  a  pigmy  in  the  shape 
of  a  good  pocket  lens. 

M.  E.  L.  Trouvelot  considers  that  the  rings  of  Saturn  cannot, 
on  account  of  their  changes  of  form,  be  regarded  as  solid  bodies. 
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The  h3rpothe8i8  that  these  rings  are  composed  of  a  multitude  of 
small  satellites  describing  independent  orbits  around  the  centre 
of  gravity  of  the  planet  explains  the  phenomena  observed  much 
better. 

A.  Arfes  ("  Ciel  et  Terre  ")  contends  that  the  red  colour  of 
Mars  is  due  not  to  its  soil  or  its  vegetation,  but  to  its  atmo- 
sphere. 

According  to  the  **  Journal  d'Hygiene  "  citric  acid  is  a  most 
powerful  disinfe(5lant,  preserving  meat  from  putrefa(5tion,  and 
proving  rapidly  fatal  to  septic  microbia.  The  soluble  citrates 
have  no  similar  a(5tion. 

M.  Poincair6  (<*  Comptes  Rendus  ")  contends  that  the  attrac- 
tion  of  the  moon  modifies  the  intensity  of  gravitation.  Hence 
at  the  Equator  the  clock  is  retarded  by  half  a  second  yearly  by 
the  combined  attra(5tion  of  the  sun  and  moon,  and  advanced  a 
second  at  the  Poles. 

The  inhabitants  of  Chiloe  use  as  a  weather-indicator  the  shell 
of  a  crab  of  the  family  Anomura,  belonging  probably  to  the 
genus  Lithodes,  It  is  almost  white  in  fine  weather,  becomes 
covered  with  small  red  spots  on  the  approach  of  moisture,  and 
is  almost  entirely  red  when  rain  adlually  falls  (<<  Ciel  et  Terre  "). 

Mr.  Maxwell  Hall  (<*  Monthly  Notices  of  the  Royal  Astrono- 
mical Society")    gives   the  following  remarkable   sequence  of 
colour  in  the  planets  from  the  Earth  outwards  : — Mars,  reddish ; 
upiter,  a  delicate  orange ;  Saturn^  greenish  yellow ;  Uranus, 
ight  green  ;  and  Neptune,  slightly  blue. 

M.  Paye  (<'  Comptes  Rendus  "),  after  a  careful  examination, 
decides  that  the  cosmogenic  theory  of  Kant  has  not  the  smallest 
analogy  with  that  of  Laplace. 

M.  Milne-Edwards  gives  an  account  of  a  young  male  gorilla 
living  at  present  in  the  Jardin  des  Plantes.  This  animal  is 
savage  and  morose,  taking  no  part  in  the  sports  of  the  other 
apes,  and  being  apparently  inferior  in  intelligence  even  to  the 
gibbons. 

M.  J.  Thoulet  finds  that  the  spiculse  of  living  sponges  consist 
of  pure  silica. 

Since  the  pra(5lical  suspension  of  the  *<  Infedtious  Diseases 
A6i"  efFedled  by  Mr.  Stansfeld's  motion  last  year,  the  number  of 
syphilitic  cases  in  the  military  hospital  at  Colchester  have  in- 
creased 300  per  cent. 

At  a  meeting  of  the  Washington  Biological  Society  ("  Science  ") 
Mr.  H.  W.  Elliott  proved  that  the  musk-rat  {Faber  zibethicus) 
is  zoophagous,  and  preys  largely  on  carp. 
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M.  C.  Barthelemy  ('*  Comptes  Rendus ''),  having  placed  a 
number  of  hyacinths  in  glasses  in  a  circle  around  the  pipe  of  a 
stove,  found  that  the  roots  took  an  almost  horizontal  direction 
towards  the  pipe,  as  a  common  centre  of  attraction. 

M.  Legrand  du  Saulle  ("  Medical  Press  and  Circular  '*)  notes 
the  increase  of  insanity  in  France,  which  he  ascribes  to  the  thirst 
for  enjoyment,  the  passion  for  riches,  the  risks  on  the  Exchange 
(in  other  words  to  worry),  and  above  all  to  alcoholism. 

[Fully  admitting  the  increase  of  alcoholism  in  France,  we  may 
still  ask  whether  it,  too,  is  not  to  a  great  extent  due  to  worry  ?) 

The  500th  anniversary  of  the  foundation  of  the  University  of 
Heidelberg  will  shortly  be  celebrated.  The  sum  of  £8000  has 
been  voted  by  the  Baden  Parliament  to  defray  the  expenses. 

P.  Rosenbach  has  found  experimentally  that  potassium  bromide 
diminishes  the  sensibility  of  the  cortical  substance  of  the  cere- 
brum to  eledtric  excitement,  whilst  the  excitability  of  the  under- 
lying white  substance  remains  unaltered. 

P.  Hende  announces  the'  existence  in  Corea  of  a  small  rumi- 
nant of  the  genus  Hydropotes,  differing  from  the  H»  inermis  of 
Swinhoe,  both  by  its  cranial  chara(5ters  and  by  the  lighter  colour 
of  its  coat. 

Four  species  of  fossil  reptiles,  of  the  genus  Simadosaurus^ 
have  been  recently  discovered  in  the  neighbourhood  of  Rheims. 

Mr.  David  Hooper,  F.C.S.,  of  Birmingham,  has  been  ap- 
pointed, by  the  Secretary  of  State  for  India,  Analytical  Chemist 
and  Quinologist  to  the  Nilgiri  Government  Cinchona  Plantations 
in  the  Madras  Presidency. 

[A  learned  contemporary  states  that  Mr.  Hooper  has  been  ap- 
pointed "  Analogist "  to  the  Plantations. 

Mr.  J.  P.  Joule,  the  illustrious  physicist,  speaking  of  Dr, 
Bardsley*s  proposal  to  stamp  out  hydrophobia  by  keeping  all  dogs 
isolated  for  four  months,  says  : — "  It  is  difficult  to  understand 
the  intellecflual  and  moral  condition  of  a  public  which,  by  the 
negledl  of  this  obvious  precaution,  consigns  to  a  frightful  death 
probably  as  large  a  number  of  persons  as  those  who  by  common 
custom  are  exclusively  spoken  of  as  murdered." 

It  appears  that  there  are  now,  in  London,  three  distindl 
Spiritualist  associations,  twoTheosophic  societies, — one  of  which, 
the  '*  Hermetic  Lodge,"  includes  not  a  few  prominent  Bestia- 
rians, — besides  the  Society  for  Psychical  Research,  in  which, 
according  to  "  Light,"  the  "  veriest  agnostic  may  find  rest  for 
the  sole  of  his  foot,  and  wonder  how  he  came  there.*' 

According  to  a  letter  which  the  "  Medical  Press  "  quotes  from 
the  **  Madras  Courier  "  of  1819,  inoculation  for  smallpox,  and 
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probably  also  vaccination,  were  pradlised  in  India  in  very  ancient 
times. 

Prof.  Virchow,  in  a  speech  delivered  at  the  recent  Edinburgh 
Tercentenary,  remarked  that  his  opinions  on  Evolution  have  been 
much  misunderstood.  "  I  never  was  hostile  to  Darwin, — never 
have  said  that  Darwinism  was  a  scientific  impossibility." 

A  species  of  rice  has  been  discovered  in  Mantchuria  which 
can  be  cultivated  without  irrigation,  and  consequently  without 
risk  to  the  health  of  the  districSl.  Whether  it  is  equally  pro- 
dudlive  with  the  common  species  remains  an  open  question. 

Mr.  W.  M.  Flinders  Petrie  finds  proofs  that  the  ancient 
Egyptians  cut  their  hard  building-materials,  such  as  diorite, 
granite,  basalt,  &c.,  by  means  of  instruments  pointed  or  edged 
with  diamonds  or  sapphires. 

Mr.  Mallard  Reade,  writing  in  the  <<  Geological  Magazine," 
calls  attention  to  the  fadl  that  South  Georgia,  though  1200  miles 
from  the  nearest  continent,  and  therefore  entitled  to  be  called  an 
**  oceanic  '*  island,  is  composed  of  clay-slate.  This  fad^,  he  con- 
siders, "  strikes  a  vital  [?  deadly]  blow*'  at  the  hypothesis  of  the 
permanency  of  oceans  and  continents.  The  mountains  are  from 
2000  to  3000  metres  high,  and  no  land-mammals  were  found  on 
the  island. 

'<  Ciel  et  Terre,"  on  the  authority  of  Caillie,  raises  the  question 
whether  swallows,  of  the  same  species  as  those  which  visit 
Europe,  do  not  remain  in  Africa  during  the  breeding-season. 

Some  years  ago  we  called  attention  to  the  sanitary  legislation 
of  the  Pentateuch,  as  being  in  many  points  in  advance  of  our 
modern  pra(5tice.  We  now  learn  that,  according  to  the  law  of 
Buddha,  should  a  man  or  woman  unwittingly  marry  into  a  family 
afflidled  with  hereditary  disease,  such  as  leprosy,  cancer,  syphilis, 
madness,  &c.,  he  or  she  may  sue  out  a  divorce.  According  to 
the  **  Medical  Press  '*  Buddhists  are  taught  to  believe  that  not 
only  will  the  children  of  diseased  parents  inherit  a  transmissible 
disease,  but  that  the  husband  or  wife  will  concra(5t  the  same  by 
association. 

The  *'  American  Naturalist "  lays  down  ten  commandments 
for  scientific  men.  We  quote  one  of  them  :— "  Thou  shalt  not 
fall  into  the  snare  of  the  devil,  and  believe  thou  wilt  wax  great 
by  the  making  of  long  names  to  torment  thy  people.'* 

We  hear  rumours  that  Prof.  Flower  finds  himself  interfered 
with  in  his  management  of  the  Natural  History  portion  of  the 
British  Museum,  by  intrigues  emanating  from  a  well-known 
quarter. 

It  is  a  curious  fadl  that  whilst  Helota  Africana  is  found  in 
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Angola,  all  the  other  species  of  the  genus  occur  exclusively  in 
Eastern  Asia. 

We  regret  to  put  on  record  the  death  of  Sir  Sidney  Saunders, 
a  Vice-President  of  the  Entomological  Society.  The  deceased 
was  an  accurate  and  thorough-going  investigator,  and  is  well 
known  for  his  researches  on  the  metamorphoses  of  the  Cantha- 
ridse,  and  on  the  internal  parasites  of  the  fig. 

Dr.  Donovan  (*•  Medical  Press  and  Circular  ")  drily  remarks 
that  the  Right  Hon.  A.  Mundella  may  be  thoroughly  competent 
to  frame  laws  having  regard  to  the  Nottingham  stocking-trade, 
but  that  the  manufadlure  of  stockings  does  not  render  that  esti- 
mable gentleman  an  infallible  authority  on  medical  reform. 
(Surely  Dr.  Donovan  must  know  that  a  Privy  Councillor  is 
simply,  as  such,  an  infallible  authority  on  all  questions,  scientific, 
literary,  artistic  as  well  as  pradtical,  and  that  if  so  inclined  he 
may  be  eledled  F.R.S.  almost  as  a  matter  of  course.) 

The  Rev.  Canon  Curteis  ("  Nineteenth  Century  "),  criticising 
Mr.  Herbert  Spencer,  asks  **  Why  should  human  dreams  produce 
a  religion,  and  bestial  dreams  produce  none  ?  *'  Is  he  sure  that 
the  latter  produce  none  ? 

We  are  sorry  to  notice  the  death  of  Dr.  R.  Angus  Smith, 
formerly  assistant  to  Dalton,  and  latterly  Chief  Inspector  under 
the  Alkali  Adl.  It  will  not  be  easy  to  find  anyone  who  can  ad- 
minister this  A<51  so  satisfa<5torily,  and  at  the  same  time  with  so 
little  injury  to  the  interests  involved. 

Almost  at  the  same  time  died  Prof.  C.  Wurtz,  Professor  of 
Chemistry  at  the  Paris  Faculty  of  Medicine,  and  at  the  Sorbonne. 
His  death  will  leave  Prof.  Berthelot  almost  as  supreme  in  the 
chemical  department  of  the  Academy  of  Sciences  as  is  Prof. 
Milne-Edwards  in  the  biological  sphere* 

According  to  Eugene  Bonnem^re  {**  Light ")  Zoroaster  rejected 
asceticism  and  condemned  the  so-called  virtues  of  monks. 

The  "  Sporting  and  Dramatic  News  *'  (Saul  among  the  Pro- 
phets ?)  has  begun  to  publish  cases  of  the  fulfilment,  or  almost 
fulfilment,  of  several  dreams. 

Dr.  C.  C.  Abbott  (**  Science  ")  concludes  that  hybernation  is  a 
happy  faculty  which  certain  animals  possess,  but  do  not  willingly 
exercise,  as  long  as  the  temperature  is  sufficiently  high  and  food 
is  accessible. 

M.  Pasteur  states  that  he  <<  never  could  kill  a  bird  for  sport, 
though  in  the  cause  of  Science  he  has  no  scruples.''  What  a 
fine  contrast  to  our  anti-vivise<5tionist  sportsmen  ! 

It  is  announced  that  in  Odlober  Sir  W.  Thomson  will  deliver 
a  course  of  eighteen  le^ures  on  molecular  dynamics,  at  the 
Johns  Hopkins  University. 
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Mr.  Scott,  in  a  paper  recently  read  before  the  Meteorological 
Society,  contended  that  the  centigrade  thermometer  was  invented 
not  by  Celsius,  but  by  Linnseus,  whilst  R6aumur'8  scale  is  really 
due  to  De  Luc. 

.  A  M.  Ansart,  writing  in  <<  Cosmos  les  Mondes,'*  contends  that 
**  the  Glacial  epoch  is  the  natural  consequence  of  a  miraculouSi 
supernatural  phenomenon,  the  universal  deluge. 

A  bed  of  native  coke  is  said  to  have  been  discovered  at  Las 
Cerillos,  in  Mexico,  interposed  between  two  strata  of  bituminous 
coal  and  of  anthracite. 

"  M.A.  (Oxon),"  writing  in  "  Light,"  denounces  the  "  World  " 
for  the  **  fierce  and  bitter  malignity  *'  evinced  in  its  recent  article 
'*  Snobbery  and  Superstition." 

M.  Houzeau  (''  Ciel  et  Terre  "),  discussing  the  alleged  satellite 
of  Venus,  argues  that  the  body  in  question  is  a  planet  revolving 
at  a  small  distance  exterior  to  Venus,  and  that  it  is  probably  a 
satellite  which  has  escaped  from  the  control  of  its  primary.  He 
gives  it  the  name  of  Neith. 

The  highest  temperature  registered  in  New  South  Wales  in 
January  last  was  122°  F.  (50°  C.) 

According  to  the  **  ^sculapian  '*  there  prevails  in  the  neigh- 
bourhood of  Yakutsk  an  affedlion  known  as  **  miryachit.**  The 
patients  behave  very  similarly  to  the  "Jumpers  "  of  Maine  {see 
"  Journal  of  Science,"  1879,  p.  247).  The  "  Medical  Press " 
considers  that  should  the  description  of  this  nervous  affe(5lion 
prove  corre(5l,  it  will  go  far  to  sweep  away  Heidenhain's  explana- 
tion of  hypnosis  as  a  result  of  inhibition  of  the  adlion  of  the 
higher  nervous  centres. 

The  Royal  .Commission  on  the  discharge  of  sewage  into  the 
Thames  state  that  **  Nobody  has  hitherto  anticipated  that  liquid 
discharged  into  the  river  at  Barking  could  be  transported  many 
miles  up  the  river  in  the  face  of  the  powerful  descending  stream 
of  land-water ;  but  that  this  effe(5l  is  produced  can  no  longer  be 
doubted." 

We  learn  from  a  medical  contemporary  that  there  exists  a 
combined  "  Vigilance  Association  " — "  an  organisation  of  anti- 
vaccinationists,  anti-vivise<5tionists,  and  anti-contagious-disease 
agitators,"  for  the  purpose  of  "  blocking  "  any  Bills  brought  into 
Parliament  which  may  be  hostile  to  the  ends  of  these  worthies. 
Have  the  medical  and  the  scientific  world  not  influence  enough 
to  organise  a  counter  "  Vigilance  Association  "  ? 

According  to  the  "  Medical  Press  "  Dr.  Koch,  in  recognition 
of  his  researches  into  the  origin  of  cholera,  has  received  from 
the  Reichstag  the  sum  of  ;f  5000,  and  is  nominated  to  the  Crown 
Order  of  the  second  class.    What  a  contrast  to  England  I 


Digitized  by  VjOOQIC 


376  Notes. 

Says  our  distinguished  contemporary,  "  Science  "  : — "  Twelve 
years  ago  the  thorough-going  policy  of  the  British  Admiralty 
in  fitting  out  the  Challenger  Expedition  inspired  us  all  with  a 
hope  that  a  new  kind  of  governmental  policy,  in  support  of 
biological  investigation  was  being  inaugurated.  American  as 
well  as  English  naturalists  have  therefore  been  greatly  disap- 
pointed that,  since  the  return  of  the  Challenger,  the  British 
Government  has  done  pra<5lically  nothing  to  forward  marine  re- 
search. The  economists  of  the  Manchester  school  are  still  in 
the  ascendant,  and  the  study  of  animal  life  is  evidently  to  be 
left,  like  fish-culture  and  the  prediction  of  the  weather,  to  private 
enterprise.  (The  rewards  for  biological  research  in  England  are 
the  shrieks  and  vituperations  of  fanatics,  and  the  possibility  of 
fine  and  imprisonment.) 

A  movement  has  sprung  up  in  Canada  which  deserves  support. 
The  Government  has  been  requested  to  consider  a  naturalists' 
exchange  post  for  Canada  and  the  other  countries  within  the 
postal  union. 

An  Isaria,  a  fungus  parasitic  on  Bomhyx  ruhi  (according  to 
the  <'  Kansas  Review  of  Science  "),  in  passing  from  one  stage  of 
its  growth  to  another,  not  only  changes  from  one  species  and 
genus  to  another,  but  a<5tually  overleaps  the  chasm  that  separates 
one  family  from  another, — starting  as  a  member  of  Hyphomycetes, 
and  ending  as  a  member  of  the  Ascomycetes, 

The  remains  of  Prof.  Gross,  styled  the  "  Nestor  of  American 
Surgery,**  have,  according  to  his  will,  been  cremated  at  the  fur- 
nace eredled  at  Philadelphia. 

C.  Sternberg  (*•  Kansas  Review  of  Science ")  declares  the 
fossil  Dakota  flora  a  wonderful  disproof  of  the  theory  of  Natural 
Sele<5tion.  He  alleges  that  "  the  grand  flora  of  the  Dakota  ap- 
peared with  no  intermediate  species  between  it  and  the  coal-plants 
of  the  carboniferous,'*  and  further  that  the  cretaceous  flora  is 
"  as  perfe<5l  as  any  of  the  present  day.*' 

According  to  Prof.  Riley  Pyrethrum  powder  is  poisonous  to 
the  higher  animals  as  well  as  to  the  lower  forms  of  life. 


Erratum.— In  our  May  issue,  p.  296,  line  zg  from  bottom, 
for  Bates  read  Belt. 
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THE  FUEL  OF  THE  SUN. 

By  W.    MATTIEU   WILLIAMS,   F.R.A.S.,  F.C.S. 

Svo.,  Cloth,  Prici  js,  6d, 

Tke  Author  endeavours  to  demonstrate  that  the  atmosphere  o  our  earth  it 
bat  a  portion  of  the  universal  medium  of  space  which  the  earth  has  accumu- 
lated by  its  gravitation.  The  atmosphere  of  the  Sun  is  calculated  on  this 
basis,  and  it  is  shown  that  the  original  evolution  of  solar  light  and-  heat  is  a 
necessary  consequence  of  the  atmospheric  accumulation  due  to  his  gravitation. 

A  continual  supply  of  fresh  solar  fuel  is  further  shown  to  result  from  the 
combined  adion  of  planetary  disturbance  and  the  Sun's  motion  of  translation  ; 
and  thus  both  the  origin  and  the  maintenance  of  solar  aod  stellar  heat  and 
light  are  explained. 

All  the  details  of  photof>pheric  phenomena, — the  spots,  the  faculae,  the 
mottling  **  granulations,"  &c.,  &c.,  follow  as  incidental  consequences ;  as  also 
the  prominences,  the  corona,  the  zodiacal  light,  and  the  zones  of  meteors  and 
aerolites. 

The  atmospheres  of  the  planets  are  calculated  on  the  same  basis ;  and  this 
reveals  a  consistent  explanation  of  the  observed  meteorology  of  the  inferior 
planets,  the  surface  phenomena  and  specific  gravity  of  the  superior  planets,  and 
the  rings  of  Saturn. 

The  phenomena  of  the  nebulae  are  shown  to  be  necessary  results  of  the 
atmospheric  accumulations  of  certain  modifications  of  star  clusters,  or  great 
solar  systems ;  and  an  explanation  of  the  connexion  between  solar  phenomena 
and  terrestrial  magnetism  is  suggested. 

The  whole  argument  is  based  upon  known  and  well>established  fa^,  and 
unaided  by  any  hypothetical  assumptions  of  imaginary  materials  or  forces. 
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I.    THE    DOMESTIC  ANIMALS    IN  THE    "PILE- 
DWELLINGS"  OF  THE   BIEBR    LAKE. 

If^^  UCH  attention  has  been  drawn  of  late  years  to  the 
^^L  pre-historic  remains  discovered  on  the  margins  of 
certain  lakes  in  Switzerland.  Most  of  our  readers 
will  be  perfedtly  aware  that  the  shores  of  the  lakes  of 
Geneva  and  Neuchatel  were  once  inhabited  by  a  race  of  men 
who  in  many  respedts  resembled  the  Dyaks  of  the  Eastern 
Archipelago.  As  a  means  of  security  against  enemies  these 
extinct  Swiss  tribes  drove  piles  into  the  lake  bottoms  in 
shallow  parts,  and  on  the  summits  of  these  construfted 
their  huts.  Like  the  Dyaks,  further,  they  adhered  to  the 
same  style  of  architefture,  even  in  spots  not  overflown — 
constantly  at  least — with  water.  Whether  this  singular 
custom  may  be  regarded  as  a  **  survival/'  proving  man's 
ultimate  descent  from  some  tree-haunting  animal,  is  a 
question  which  we  cannot  here  discuss. 

That  the  remains  of  these  old  dwellings  have  proved  in- 
valuable documents  to  the  ethnologist  need  scarcely  be 
insisted  upon.  But  the  zoologist — taking  the  word  in  its 
ordinary  limited  sense,  as  applied  to  one  who  studies  the 
lower  animals  only  as  distinguished  from  man — is  not  less 
concerned.  During  the  last  ten  years  important  drainage 
operations  have  been  carried  on  at  the  Biebr  Lake,  which 
have  permanently  lowered  its  level  and  laid  dry  a  consider- 
able tradt  of  country.  Here,  of  course,  a  more  extended 
and  systematic  exploration  has  been  rendered  possible  than 
could  be  attempted  on  the  shores  and  in  the  shallows  of  the 
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lakes  of  Geneva  and  NeuchateL  Besides  artificial  objefts 
of  various  kinds,  the  bones  of  animals  were  colle(5ted  and 
removed  to  the  Museum  of  Berne.  Here  they  have  been 
carefully  studied  and  arranged  by  M.  Th.  Studen  The 
results  of  his  investigationsi  of  which  we  give  a  brief 
abstract,  may  be  found  in  detail  in  the  **  Transa(5tions  of 
the  Berne  Society  of  Naturalists  "  (1883,  Part  IL,  No.  1042). 

From  an  examination  of  the  artificial  objedts  it  appears 
that  the  different  stations  along  the  shores  of  the  lake 
represent  very  different  stages  of  civilisation.  Arranged  in 
the  order  of  time  we  have  Schaffis,  Lattrigen,  Ltischerz, 
Vinelz,  and  Moringen.  M.  de  Fellenbergy  who  conducted 
the  explorations  on  the  Biebr  Lake,  gives  the  following 
sketch  of  the  charadteristics  of  these  different  stations : — 

At  Scha£Eis  the  produdtion  of  implements  of  polished 
stone  is  only  in  its  dawn,  whilst  fine  tools  of  flint  show  the 
culminating  point  of  the  preceding  epoch,  the  Palaeolithic. 
In  accordance  with  the  charadler  of  the  stone-articles,  and 
of  the  objedts  of  horn  and  bone,  is  that  of  the  pottery, 
which  is  not  to  be  distinguished  from  that  of  the  Cave- 
dwellers,  and  represents  the  first  attempt  in  fidtile  art. 

Lattrigen  and  Liischerz  show  a  higher  stage  of  culture. 
Here  there  is  a  profusion  of  objedts  of  stone,  horn,  and 
bone,  and  a  finish  in  their  workmanship  such  as  is  met  with 
in  no  other  station  in  Switzerland.  In  certain  branches  of 
these  manufadtures  we  find  marks  of  a  kind  of  prosperity, 
and  even  luxury,  which  fix  the  date  of  this  station  as 
belonging  to  the  later  Palaeolithic  epoch. 

Another  station  at  Ltischerz,  situate  deeper  in  the  lake, 
and  that  at  Vinelz  indicate  further  progpress.  Along  with 
the  stone  and  bone  implements  of  the  earlier  epochs  we  find 
here  stone  hatchets,  perforated  to  receive  a  handle,  and  thus 
giving  the  advantages  of  greater  weight  and  of  a  double 
edge ;  or  one  side  is  to  be  used  as  an  axe,  and  the  other  as 
a  hammer.  The  most  important  step,  however,  is  the  use 
of  metals,  and  in  the  first  place  of  copper,  which  is  applied 
to  tools  modelled  exadtly  after  those  of  stone. 

Finally,  at  Moringer  we  find  ourselves  landed  in  the  full 
development  of  the  Bronze  epoch.  Tools  of  stone  and 
bone  are  here  completely  superseded  by  manifold  articles  of 
bronze.  The  clumsy  stone  axe  has  given  place  to  the  bronze 
hatchet  and  the  bronze  sword.  Prosperity  is  evinced  by 
the  numerous  articles  of  personal  decoration,  armlets  and 
anklets,  &c.  The  frequent  occurrence  of  grindstones, 
grain-crushers,  grains  of  corn  and  bread,  are  signs  of  agri- 
cultural industry. 
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During  this  lapse  of  timCi  extending  certainly  over 
thousands  of  years,  the  animal  world,  and  especially  the 
domestic  species,  had  passed  through  changes  which  M. 
Studer  has  investigated  by  means  of  the  abundant  material 
of  the  Berne  Museum.  His  attention  has  been  especially 
dire(5ted  to  the  dog,  swine,  sheep,  goat,  ox,  and  horse, 
whilst  the  coeval  wild  animals  are  merely  noticed  in  passing 
in  the  introduction  to  his  memoir.  The  results  are  ecj^ually 
interesting  from  a  zoological  and  from  a  historical  pomt  of 
view,  and  may  thus  be  summarised  : — 

In  Schaffis,  the  station  representing  the  most  primitive 
t3rpe  of  culture,  we  find,  along  with  domestic  animals,  beasts 
of  the  chase  in  about  equal  numbers.  Amongst  these,  furry 
species  play  a  part  much  more  prominent  than  in  the  pile- 
villages  of  more  recent  date.  Among  the  tame  animals 
there  is  little  variety.  The  dog,  the  swine,  the  goat,  the 
sheep,  and  the  ox  are  represented  each  by  a  single  homo- 
geneous race.  Not  one  of  them  has  an  endemic  wild 
representative,  from  which  we  might  conclude  that  it  had 
been  tamed  on  the  spot.  The  dog  is  the  small  **  peat-dog,*' 
very  different  from  the  wolf.  The  swine  differs  clearly  from 
the  wild  boar,  and  the  ox  from  the  urus.  Wild  representa- 
tives of  the  forms  Ca^a  and  Ovis  were  then  as  little  known 
in  the  Swiss  plain  as  at  present. 

As  regards  other  pile-villages  in  Switzerland  the  same 
faAs  appear  to  hold  good.  According  to  Rdtimeyer  the 
small  '^  peat-cow  "  was  met  with  almost  exclusively  in  the 
oldest  settlements,  Wangen  and  Moossedorf.  The  ''  peat- 
swine  "  of  Moossedorf  seems  to  have  been  little  modified  by 
domestication.  The  sheep  is  only  represented  by  the  small 
peculiar  race.  As  wild  representatives  of  these  species  were 
absent  in  Swizerland  even  in  the  epoch  of  the  pile-villages, 
they  must  have  been  brought  from  their  aboriginal  home  by 
the  first  men  who  settled  on  the  Swiss  lakes.  Where  is  this 
primitive  home  to  be  sought  ?  An  indication  is  given  by  the 
use  of  stones  foreign  to  Switzerland,  such  as  jade  or  nephrite 
from  Asia,  for  the  manufacture  of  axes.  The  probable 
origin  of  the  dog  is  the  northern  declivity  of  the  great 
Asiatic  mountain  mass.  The  decisive  researches  of  MM. 
Nathusius  and  RQtimeyer  have  placed  the  Asiatic  origin  of 
the  "  peat-swine  "  beyond  doubt. 

Riitim^er  considers  that  the  Brachyceros  ox  has  the 
closest  affinity  to  the  Indian  forms  of  the  genus  Bos.  The 
origin  of  the  goat-homed  race  of  sheep  has  yet  to  be 
sought,  but  it  certainly  deviates  plainly  in  the  formation  of 
the  horns  from  those  which  may  be  traced  back  to  the 
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mouflon  of  Southern  Europe.,  Even  as  regards  the  goat  its 
descent  from  Capra  agagrus  cannot  be  assumed  as  demon- 
strated. 

The  Asiatic  origin  of  the  primitive  domestic  animals  of 
the  pile-builders  is  further  testified  by  the  circumstance 
that  both  the  swine  and  the  dog  can  be  traced,  with  little 
Qiodification;  as  far  as  the  islands  of  the  South  Pacific. 
This  does  not  compel  us  to  believe  in  a  South  Asiatic  origin 
of  these  animals. 

The  discovery  of  the  "  peat-swine  "  in  the  old  Tschudi- 
graves  of  the  Ural,  and  that  of  the  **  peat-dog "  in  the 
Palaeolithic  deposits  on  Lake  Ladoga,  as  well  as  among  the 
peoples  of  North  Siberia  and  the  Red  Men  of  North-western 
America,  prove  rather  that  these  animals  were  first  domes- 
ticated to  the  north  of  the  great  highlands  of  Asia,  and 
that  they  afterwards  spread  in  company  with  man,  along 
the  northern  slopes,  on  the  one  hand  westwards,  and  on  the 
other  to  the  east.  The  way  to  the  Papuan  Archipelago 
might  lie,  therefore,  not  diredtly  through  India,  but  through 
Eastern  Siberia  and  China,  and  thence  southwards  through 
Further  India  and  the  islands  of  the  Malay  Archipelago. 
From  this  point  of  view  a  study  of  the  races  of  domestic 
animals  of  Eastern  Asia  would  be  of  great  importance. 

In  the  late  Neolithic  epoch,  as  represented  by  Lattrigen 
and  Ltischerz,  we  find  that  the  inhabitants,  along  with  the 
chase  of  the  large  ruminants  of  the  forest,  were  mainly 
engaged  in  the  breeding  of  cattle.  The  wild  ox  was  tamed 
and  crossed  with  the  previously  tame  race.  The  trans- 
forming agency  of  breeding  extended  to  other  domestic 
apimals.  The  dog  was  modified  in  three  dire(5tions :  there 
arose  a  race  approximating  to  the  Pomeranian  dog,  a  collie, 
and  a  hound.  Sheep  and  goats  were  developed  into  larger 
and  more  powerful  forms.  The  remains  of  domestic  animals 
occur  here  in  great  abundance.  The  station  Lattrigen 
alone  yielded  several  cwts.  of  ox-bones.  Hence  we  draw 
the  twofold  inference  that  this  village  was  inhabited  for  a 
long  time,  and  that  the  people  were  rich  in  herds  of  cattle. 
Attempts  seem  to  have  been  made  here  to  introduce  new 
races  of  animals.  The  scanty  remnants  of  large  races  of 
goats  and  sheep,  which  probably  drew  their  origin  from  the 
Mediterranean  region,  show  that  extended  intercourse  took 
place,  and.  that  the  lake-dwellers  had  formed  relations — 
dire£t  or  indirect — witK  the  people  of  South-western 
Europe. 

At  this  epoch,  when  copper  first  came  into  use,  and  when 
the  implements  of  stone  took  a  more  praAical  shape,  we 
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find  a  certain  decline  in  cattle-keeping.  In  the  ox  we  per- 
ceive the  beginning  of  a  racial  degeneration,  whilst  the 
sheep  and  goat  reach  their  highest  development  in  size  and 
strength. 

At  Moringen,  which  represents  the  Bronze  epoch  in  its 
fullest  bloom,  we  find  a  pi(5lure  totally  different  from  those 
of  earlier  days.  The  remains  of  beasts  of  the  chase  are 
rare  in  comparison  with  those  of  domestic  animals.  The 
bones  of  the  latter  are  much  more  broken  up,  as  if  with  an 
increasing  number  of  consumers  a  more  minute  subdivision 
of  food  had  become  necessary.  The  domestic  races  are 
almost  all  different  from  those  of  the  Stone  Ages.  The 
sheep  has  come  to  the  front  in  place  of  the  former  predo- 
minance of  the  ox.  The  race  of  sheep  is  distinctly  new, 
whilst  the  cows  are  small  and  bear  marks  of  degeneration. 
The  pristine  dogs  have  been  superseded  by  the  large  wolf- 
hound, and  the  *'  peat-swine  "  is  succeeded  oy  the  long-eared 
house-swine.  A  new  domestic  animal,  the  horse,  makes  its 
appearance,  destined  in  future  to  play  the  most  important 
part  in  the  life  of  the  European  nations.  It  makes  a  turning- 
point  in  the  existence  of  the  pile-builders.  The  water, 
hitherto  the  only  possible  route  for  intercourse,  is  to  a  great 
extent  replaced  by  the  land-road,  pradtically  shortened  by 
this  swift-footed  beast.  Cattle-breeding  gives  place  to  agri- 
culture, and  sheep  are  therefore  kept  as  better  fitted  for 
browsing  the  stubble  fields  than  oxen. 

The  same  changes  occur  in  other  pile-villages.  Merges,'  a 
rich  station  on  the  Lake  of  Geneva,  belonging  to  the  Bronze 
Age,  is  the  exadt  counterpart  of  Moringen.  The  horse  is 
there  met  with  of  the  same  small,  fine-limbed  race,  and  the 
sheep  is  represented  by  the  hornless  race  of  Moringen.  The 
same  is  the  case,  according  to  Ratimeyer,  at  the  Bronze 
stations  of  Chevroux  and  Cortaillod,  on  the  Lake  of  Neuf- 
chatel. 

The  above-mentioned  changes  in  the  domestic  animals  of 
the  lake-dwellers  of  the  Bronze  Age  can  be  explained  only 
in  part  by  the  transformation  of  a  nation  of  herdsmen  into 
tillers  of  the  soil.  Such  a  change  would  scarcely  explain 
the  total  disappearance  of  the  earlier  race  and  the  sudden 
occurrence  of  new  ones.  We  might  therefore  be  tempted  to 
accept  the  view  of  Troyan  and  Mortillet,  who  connedt  the 
bloom  of  the  Bronze  epoch  on  the  Swiss  lakes  with  the  im- 
migration of  a  new  race  of  men,  bringing  with  them  new 
domestic  animals. 
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II.    WHAT  IS   RELIGION?   HYLO-IDEALISM  ? 
By  S.  Billing. 

(Condttded  firom  page  326.) 

]0  resume  remarks  on  the  pamphlet  immediately  in 
question,  "  What  is  Religion  ?  *'  We  have  the  query, 
out  not  the  answer.  It  is  much  more  easy  to  under- 
stand that  the  world  of  phenomena  originated  from  intelli- 
gent design  than  that  matter  so  ordinated  itself  as  to  produce 
all  phenomenal  appearances,  including  life,  consciousness, 
sensation,  and  intelligence.  We  are  to  condense  all  pheno- 
mena into  **  thinks  " :  such  phrase  can  only  be  understand- 
able on  the  hypothesis  that  all  phenomena  are  due  to 
intelligent  direftion,  and  that  phenomena  are  really  thoughts 
made  objeAive,  i.e.,  the  great  positive  intelligence  of  the 
Universe — God,  presented  his  thought  in  an  obje(5tive  form ; 
in  other  words,  that  the  thought  of  the  Creator  was  made 
objeAive  in  substance,  and  thus  the  continuous  presence  or 
thought  of  God,  presented  as  phenomena,  informs  by  con- 
scious impression  the  intelligence  of  man,  and  thus  man 
perceives  phenomena  and  conceives  (ratiocinates  on)  the 
intelligence  which  formed  them :  thus,  for  so  much  of  the 
absurdity  there  is  found  a  rational  extrication,  but  then  the 
unaided  tnonism  must  be  abandoned.  There  can  be  no 
question  but  that  phenomena  have  an  absolute  existence 
without  the  thinks  or  consciousness  of  man ;  for  it  is  pre- 
sumed these  exceptionists  do  not  deny  the  results  of  physical 
science.  Geology  and  astronomy  teach  us  that  the  Universe 
is  an  existence,  and  that  our  Earth  was  also  an  existence 
even  before  it  could  be  cognised  by  an  earthly  intelligence, 
for  it  cannot  be  assumed  that  the  lowest  forms  of  animation 
had  an  intelligence  such  as  could  comprehend  the  relations 
of  thing  to  thing ;  hence  the  world  existed,  so  far  as  finite 
thinks  are  concerned,  even  before  these  thinks  had  an  exist- 
ence. If  we  are  to  adopt  these  thinks,  the  system  should 
explain  what  and  whence  are  life,  consciousness,  sensation, 
and  intelligence  (the  adtors  and  interpreters  of  things  as 
they  be),  and  should  show  at  the  least  how  they  could 
emerge  from  brute  matter  (Hume)  and  dominate  it.  If  the 
brain  per  se  thinks,  why  was  not  its  adtion  disturbed  when 
Sir  Charles  Bell  stirred  the  white  substance  of  the  brain  of 
a  living  subject  ?    That  the  brain  is  the  organ  of  the  mind, 
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in  manner  as  a  conduAor,  cannot.be  disputed;)  but  that 
it  is  the  originator  of  intelligence,  being  itself  matter,  is  but 
an  assumption,  because  a  thing  can  be  no  more  than  the 
product  of  its  particles.  We  do  not  say  the  letters  in  a  book 
are  the  intelligence, — they  are  only  the  forms  of  its  cpn- 
duftion ;  so  the  watercourse  is  only  the  condu(^r  of  the 
river.  These  fa£ts  are  admitted,  because  we  are  cognisant 
of  their  whole  a(5tion.  To  say  that  sensation,  intelligence, 
vitality,  and  consciousness  are  brain  creations  arises  from 
the  inability  of  physiologists  to  find  the  animating  principle. 
All  that  interferes  with  perfect  conduAion  in  eledtrical  ex]^eri- 
ments  interferes  with  the  result,  and  so  it  is  with  brain  adtion : 
cut  the  nerve  of  sensation  (motor),  and  the  power  of  move- 
ment ceases ;  vitiate  the  substance  of  the  brain  by  disease, 
we  have  then  an  imperfe(5t  receiver,  and  intelleAual  defini- 
tion IS  destroyed.  AH  effeAs  result  from  causes :  galvanise 
a  substance,  a  frog's  leg,  and  aAion  is  apparent,  showing 
that  an  extraneous  something  is  necessary  for  movement ; 
and  so  no  doubt  it  is  with  conscious  intelligence, — an  im- 
petus, not  of  the  substance  by  which  it  is  manifested,  is 
needed  to  excite  its  adtion,  and  the  more  free  and  perfeft 
the  apparatus  through  which  it  is  manifested  the  greater 
power  there  is  for  its  display.  If  intelligence  were  but  a 
material  consequent,  it  could  not  become  greater  than  its 
source ;  there  would  be  no  such  things  as  religious  senti- 
ments, moral  aspirations,  and  abstra(5t  conceptions,  but  if 
all  these  principles  are  indued  into  matter  it  then  becomes 
the  manifestation  of  the  intelligence  of  the  Creator,  en- 
larging in  power  as  the  receptacle  becomes  equal  to  its 
display.  '^  To  understand  the  Cosmos  we  can  only  conceive 
an  embodied  intelligence  as  its  commencement,  its  obje£t, 
and  its  end,"  and  the  ''  living  and  visible  garment  of  God  ** 
but  as  the  expression  of  his  thought. 

In  old  world  thought  Theology  was  all  in  all,  but  the 
methods  have  changed  with  the  genius  of  the  thinker;  but 
now,  **  whether  he  has  proceeded  from  the  idea  to  infinite 
reality  "  (Descartes),  or  "  from  the  contingency  of  the  Uni- 
verse to.  its  necessary  source  "  (Wolff),  or  "  from  the  skill 
and  beauty  of  Nature  to  its  intelleiftual  inventor  "  (Paley), 
or  "  from  the  moral  law  to  its  righteous  legislator  "  (Kant), 
or  ''  from  records  of  past  revelations  to  the  charaAer  of  the 
revealer  "  (Chalmers),  {Dr.  Martineau's  Ideal  Substitutes  for 
God)y  we  have  the  true  cognition  of  a  God,  whether  it 
arises  in  an  idea,  or  in  its  formative  originator,  or  in  its 
cosmic  realities  as  presented  in  design,  or  moral  instigations, 
or  revelations ;  all  tend  to  the  same  end. 
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The  treatment  of  this  momentous  subjeA  m  a  purely 
*'  historical  spirit  "  leads  us  diredtly  to  the  origin  and  source 
of  man's  belief  in  a  power  beyond  the  transitory  phenomena 
which  surround  him,  leading  him,  by  the  aspirations  of  his 
own  religious  consciousness,  to  the  yearning  and  desire  for 
a  something  beyond  and  above  his  sense  of  finiteness,  on 
which  he  can  rely  and  trust  in  firm  assurance  that  the  bond 
can  never  be  broken  which  connedts  him  with  his  origin. 
Earth  to  Earth,  Spirit  to  God.  As  ''Geology  is  the  method- 
ical knowledge  of  the  Earth's  crust,  Physiology  of  living 
organisms.  Psychology  of  the  self-conscious  mind,  Ethnology 
of  the  races  of  mankind,"  so  ''  the  science  of  Religion  " 
teaches  the  rational  apprehension  of  a  creating  God. 

In  Theologies  we  have  overladen  subtleties  which  over- 
reach themselves,  and  are  perversions  of  truth.  Every 
system  of  Theology  presents  the  miraculous,  and  the  evi- 
dences of  thaumaturgy  are  analogous.  The  great  difficulty 
is  that  the  marvellous  always  developes  into  the  incredible. 
The  commencement  of  all  creeds  is  simplicity ;  the  type 
becomes  lowered,  and  eventually  it  as  a  Theology  enters 
into  the  arena  of  verbal  conflicts. 

In  the  religious  sentiment,  implanted  in  the  minds  of  all 
however  it  may  be  stifled  or  silenced,  we  have  a  dire(5l  and 
positive  pleader,  which,  ignoring  all  superstitions,  leads  us 
mto  the  immediate  presence  of  the  living  Entity,  unfathom- 
able to  the  finite  conception,  but  a  living  evidence  and  con- 
scious witness  in  primitive  thought  which  daringly  launches 
**  out  on  to  the  ocean  of  real  being."  We  have  "  an  intel- 
lectual and  moral  region  in  our  natures,"  *'  two  co-ordinate 
sources,"  the  former  bringing  us  to  a  transcendent  cause, 
the  latter  to  a  transcendent  righteousness ;  together  finding 
their  unity  in  an  Eternal  will,  and  thus  ''  the  final  objedt  of 
Reason  and  the  final  home  of  the  Conscience  are  the 
same." 

The  monistic  theorisers  lay  great  stress  on  Nature  as  the 
all  of  phenomenal  results,  ignoring  its  grand  synthesis  ma- 
nifested as  a  produdt  of  intelligence,  relegating  to  matter  its 
office  and  power.  Nature  with  the  Monist  is  but  a  mani- 
festation of  matter.  Are  we  to  suppose  that  in  an  universal 
conflagration  (fire  mist)  chemical  agencies  were  induced, 
which  sifted,  separated,  and  amalgamated  the  different  stuffs 
recognised  as  matter,  and  the  other  agencies  we  know  as 
forces :  look  at  it  as  we  may  we  find  but  impotence,  and, 
like  Lucretius,  must  seek  for  a  lever  to  stir  the  inert  mass 
into  living  substances, 
y^hat  is  Nature  7    Is  it  to  be  limited  to  the  ordination  of 
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the  material  phenomena  with  all  its  vital  energies,  or  is  it  to 
be  extended  to  the  Universe  with  all  its  cosmic  realities^ — 
with  its  galaxies  of  suns,  and  probably  their  attendant 
worlds, — all  so  accordant  in  acStion  that  the  combination  is 
unity  ?  If  this  be  so,  plus  intelligence,  ratiocination,  and 
wisdom,  then  Nature  is  that  which  the  religious  mind 
recognises  as  God — the  ordinator,  creator,  and  maintainer 
of  matter,  its  formator,  and  law-giver.  Contemplate  the 
subjedl  as  we  may  we  are  compelled  to  admit  an  originator, 
or  accept  the  most  astounding  of  miracles,  chance,  with 
its  billions  of  millions  of  accidents,  resulting  in  homogeneity. 
Does  it  follow  that  Monistic  nature  has  uniform  aflion 
throughout  the  stellar  universe  ?  Although  the  same  ma- 
terials, as  manifested  by  speflrum  analysis,  appear  to  be 
the  components  of  all :  even  granting  that  the  inorganic 
substances  are  the  same,  still  their  chemical  amalgamations 
may  be  wholly  different,  as  we  see  even  in  earth  mixtures, — 
e.g.,  isomeric  compounds, — the  same  substances  in  different 
amalgamations  producing  opposite  results,  delicious  odour 
or  rank  disgusting  substance,  refreshing  beverage  or  deadly 
poison.  It  is  more  than  probable  that  other  orbs  than  Earth 
are  inhabited,  and  present  a  flora  and  fauna,  and  probably 
present  different  constitutions  to  those  we  know  :  there  may 
be  also  climatic  differences  which  would  increase  the  diver- 
sity, for  position  and  magnitude  must  be  taken  into  account. 
If  this  be  so,  it  follows  that  Nature  is  discriminating,  i.e., 
intelligent,  and  adapts  her  powers  to  the  uses  to  be  applied. 
Is  it  to  be  said  that  all  this  can  result  from  chance  ?  If, 
then,  chance  be  excluded  from  the  problem,  in  what  then 
does  Nature  differ  from  that  grand  reality  of  power,  omni- 
science, and  omnipresence  we  term  God  ?  In  Nature  we 
have  direction,  creation,  and  maintenance ;  the  adaptation 
of  mechanics  and  chemistry  to  diredl  differing  conditions  of 
substances,  all  intelligibly  marshalled.  There  is  no  law  of 
chance  which  by  any  possibility  can  arrive  at  the  same  con- 
clusions :  add  direction  to  chance,  and  the  chaotic  idea, 
chance,  must  be  abandoned. 

In  Natural  Science  the  true  man  of  Science  appre- 
ciates the  display  of  natural  harmony — the  unity,  the 
multifold  variety,  and  the  delicate  balance  of  "physical 
and  vital  adlivities."  The  greater  his  knowledge  the  more 
fully  his  mind  embraces  the  complex  inter-relations  of  the 
animal  and  vegetable  world.  The  hills,  the  plains,  and  the 
waters  tell  the  history  of  the  world  when  there  was  no  sen- 
tient inhabitant  to  record  it.  In  their  harmonious  relations 
it  may  well  be  said  that  there  is  not  only  beauty,  but 
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goodness,  conducing  to  an  end  to  be  achieved  in  far  on  and 
outreaching  seons  of  time.  In  the  bowels  of  the  earth,  in 
geological  eras  long  past,  were  stored  those  deposits  which 
have  been  and  are  the  great  engines  of  civilisation, — ^stored 
in  times  of  seeming  desolation,  blazing  volcanoes,  devas- 
tating storms,  and  their  sweeping  floods.  Was  the  order 
which  resulted  from  these  seemingly  devastating  ruins 
accident  7  Were  the  ores  buried  in  the  earth  accidents  an- 
ticipating the  advent  of  man  and  his  necessities  ?  Shall  we 
not  rather  say  that  herein  is  the  evidence  of  a  design  so  far 
reaching  as  to  order  the  why  and  the  when,  guiding  and 
maintaining  all  in  the  forms  of  rigid  law,  unerring  in  results, 
provident  in  its  exigency,  anticipating  the  necessities  of 
denizens  of  Earth  not  then  in  being  ?  A  better  name  can 
be  found  for  this  providence  than  Monism  and  its  shallow 
deductions  affords.  Where  is  the  mind  which  can  measure 
the  grand  scheme  of  the  Universe  ?  Where  the  mind  which 
shall  define  the  limits  of  this  providence  ?  The  further  we 
probe  Nature's  charadleristics,  the  further  we  can  fathom 
the  science  and  methods  of  Nature,  the  further  we  recede 
from  accidents  as  a  cause,  and  find  in  our  researches  the 
a<5ts  of  a  great  and  inscrutable  will,  which  fashioned  events 
and  anticipated  all  the  necessities  which  must  evolve  when 
the  principle  of  intelligent  life  was  established  on  Earth. 
Nature  is  the  great  mother ;  she  dips  into  matter,  and  com- 
pletes its  subjugation  by  compelling  it  so  to  a(5t  as  to  satisfy 
her  demands  :  this  is  shown  in  the  aptness  of  phenomenal 
display,  where  every  want  is  supplied,  every  gap  profusely 
filled,  yet  without  wasteful  expenditure  ;  there  is  nutriment 
for  the  creature  and  seed  for  the  reprodudlion  of  the  vege- 
table protoplasm,  the  support  of  animal  life.  Thus  we  find 
systems  within  systems,  each  to  each  linked  by  a  bond  of 
order  wherein  there  is  neither  laxity  nor  loss :  all  are  ab- 
sorbed in  the  endless  routine  of  existence,  each  playing  its 
allotted  part,  all  leading  up  to  and  ending  in  its  complement 
—Man. 

C.  N.  appears  to  confound  Religion  with  systems  of 
Theologies  or  creeds.  In  all  he  suggests  there  is  no  pre- 
sentment of  humanitarian  realities  which  tend  to  elevate 
the  race ;  but  this  is  impossible  with  a  philosophy  which 
commences  in  self  and  consolidates  all  in  self,  even  creation 
— i.e.,  in  the  Ego. 

We  find  a  long  dissertation  on  the  wantings  apparent  in 
theologies  ;  Catholicity  appears  to  be  the  bete  noir.  Gibbon 
has  done  this  work  better  than  C.  N.  can  ever  hope  to  do : 
a  citation  of  the  celebrated  XVL  and  XVII.  chapters,  in 
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the  second  volume  of  his  histoiy,  had  there  been  a  necessity 
to  touch  the  subject  in  any  way,  would  have  been  all-suffi- 
cient. The  wantings  of  Theologies,  even  with  a  citation  of 
all  their  horrors,  can  add  no  glory  to  Hylo-Idealism.  Then 
follows  a  dissertation  upon  Mr.  Bradlaugh ;  what  has  it  to  do 
with  the  question,  except  perhaps  to  show  the  animus  of  the 
writer  ?  Mr.  Bradlaugh  asserted  his  opinion,  and  accepted 
his  position.  He  had  accorded  to  him  perfeA  freedom  of 
discussion.  Of  what  has  he  to  complain  ?  that  general 
opinion  is  adverse  to  the  propositions  he  promulgates.  The 
wonder  is  that  he,  so  able  a  man,  has  arrived  at  so  illogical 
a  conclusion  {vide  Maurice  Davies's  ''  Heterodox  London,'' 
p.  116  et  infra).  So  also  we  are  told  that  the  principles  of 
Catholicism  can  claim  no  superiority  over  those  ''which 
inspired  the  French  Revolution,"  whatever  its  result.  The 
sense  of  wrong  aroused  the  people,  and  they  triumphed ; 
law  and  order  were  perverted,  the  conception  of  a  God 
banished,  and  greed,  rapine,  and  murder  reigned  supreme. 
This  is  the  result  ^f  the  Ego  and  Hylo-Idealistic  thinks ;  a 
despotism  linked  with  irreligion  blotted  out  all  good,  and 
ended  in  the  establishment  of  a  military  despotism  which 
was  restrained  by  no  adt  deemed  needful  for  the  consolida- 
tion of  its  power,  and  was  subversive  of  the  rights  and 
freedom  of  all  who  came  in  contaA  with  it.  What  has  this 
to  do  with  Religion  7  which,  in  its  true  sense,  exemplifies  the 
humanitarian  principle  ''Do  as  you  would  be  done  by." 
Then  follows  an  exposition  of  Pantheism ;  the  grand  ideal- 
isations of  the  Greek  mind  are  sneered  at ;  "  sun  and  rain 
are  translated  by  imagination  into  smiles  and  tears.  The 
author  would  have  been  wise,  before  he  gave  vent  to  his 
imaginings,  to  have  consulted  Max  MUUer,  Cox,  and  the 
first  two  vols,  of  Grote's  "  History  of  Greece " :  he  then 
would  have  had  some  conception  of  the  hold  religious 
aspirations — Pantheistic  if  he  pleases — had  on  the  common- 
alty of  the  nations  of  Greece.  Their  idealisations,  making 
gods  and  demons  care-takers,  were  emblematic,  and  became 
the  conscious  cognition  of  the  providence  of  the  Supreme 
God.  It  would  also  have  been  wise  to  have  consulted  the 
works  of  Max  Milller  and  Monier  Williams  before  giving  a 
pronounced  opinion  of  the  Vedas  and  other  sacred  works  on 
the  primitive  worshippers  of  India.  It  is  easy  to  conceive 
that  a  man  who  concentrates  his  religious  (?)  ideas  in  the 
Ego  could  never  rise  to  the  sublime  conceptions  of  primitive 
worshippers.  Every  enquiry  rightly  diredted  as  to  religious 
belief  finds  the  germ  and  intent  of  the  founder,  be  the 
creed  what  it  may,  moral,  pure,  or  humanitarian.    It  does 
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not  follow  that  when  it  is  perverted  into  a  Theology  that 
therefore  its  origin  was  impure.  We  are  then  indulged 
with  observations  on  Pantheism;  and  what  is  Pantheism 
but  the  worship  of  the  spirit  which  was  supposed  to  under- 
lie Nature  ?  It  was  not  the  worship  of  matter,  or  man,  or 
the  self !  Thackeray  says  when  we  have  well  studied  the 
world  "how  supremely  great  the  meanest  thing  in  this 
world  is,  and  how  infinitely  mean  the  greatest ;  "  and  he  is 
mistaken  if  there  is  not  made  "  a  strange  and  proper  jumble 
of  the  sublime  and  the  ridiculous,  the  lofty  and  the  low," 
and  in  the  end  **  know  not  which  is  which.'.'  How  forcibly 
this  applies  to  the  absurdities  of  this  Hylo-Idealism  theorem 
is  illustrated  in  a  note  (p.  19),  by  its  wonderful  logical  dis- 
coverer, who  centred  all  creation  in  his  own  finite  self.  He 
tells  us,  **  All  this  mysticism,  this  ascription  to  an  objeftive 
deity  of  our  own  subjective  feelings,  seems  quite  elucidated 
by  the  principles  of  Hylo-Idealism.  Mind  in  Nature  there 
is,  but  it  is  our  own  mind,  alike  the  concipient  and  precipient 
of  Nature."  Thus,  to  get  rid  of  any  reverential  or  moral 
attribute,  we  are  to  adopt  a  mysticism  only  worse  confounded, 
and  are  to  end  in  not  knowing  which  is  which. 

Modern  science,  as  any  logical  or  sensible  man  would  con- 
strue it,  is  very  far  from  teaching  that  "man  is  the  measure  of 
all  things."  It  shows  the  insignificance  of  the  human  mind  in 
comparison  with  the  energies  of  Nature.  Man  discovers 
effedls  resulting  from  causes,  and  mechanically  imitates 
Nature  to  produce  results  which  may  be  beneficial,  primarily 
to  the  satisfaftion  of  individual  greed  rather  than,  to  the 
promotion  of  human  happiness :  to  this  latter  result  absurd 
philosophising  and  socialistic  reasonings  stand  in  the  way  of 
its  consummation.  In  vain  we  are  to  look  for  an  ameliora- 
tion of  our  social  status  if  "  man  is  the  measure  of  all 
things,"  or  "  of  the  universe  for  man."  The  animal  man  is 
self,  and  self  only ;  and  well  may  the  Hylo-Idealists  deny 
the  purer  and  better  aspirations  of  man.  Self  is  greed,  and 
we  have  its  aspirations  in  every  social  position,  and  unhap- 
pily it  grapples  too  successfully  with  the  aspiration  for 
freedom  from  the  animal  nature  of  man  to  which  Materialism 
would  chain  it.  If  soul,  intelligence,  consciousness,  vital 
energy,  and  sensation  are  the  emanations  of  matter,  man 
cannot  rise  higher  than  his  origin,  and,  were  it  so,  would  for 
ever  remain  but  a  conscious  beast ;  for  what  creature  is  so 
cruel  as  the  animal  man  ?  All  which  makes  life  really  good, 
beautiful,  and  desirable,  the  humanitarian  principle  which 
alone  can  elevate  man,  is  intelleftual  truth,  eliciting 
moral  realities    ending   in  abstractions  which  practically 
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illustrated    make  it  possible    for  man  to    live   with    his 
fellow. 

C.  N.  and  his  followers  should  consult  German  scholas- 
ticism if  they  wished  for  a  classical  disquisition  on  the 
theory  of  the  Sophist.  It  were  a  better  inspiration  than 
Dr.  Btichner  and  their  own  Messiah.  When  he  says  that 
Erigena,  Averroes,  and  Bruno  found  in  Pantheism  "their 
spiritual  home,"  he  shows  he  has  never  read  their  works, — 
if  he  has,  then  he  has  not  u:Qderstood  the  theses  they  pro- 
pounded.* With  such  authc^rs,  and  too  frequently  with 
their  readers,  a  parade  of  grand  names  is  all-sufficient ;  it 
is  no  matter  whether  wronglly  quoted  or  ignorantly  intro- 
duced, they  go  to  make  up  the  claptrap ;  but  perhaps  C.  N* 
may  stand  excused  when  a  ma  n  known  to  fame  endeavoured 
to  make  Bruno  and  Gassendi — one  of  the  finest  intellecSts  of 
his  time — the  stalking. horse ;s  for  his  own  Materialism. 
Carlyleand  Goethe  were  not  s. pared,  and  the  great  science  of 
Maxwell  introduced  withasne  er;  and  ih^  ethic  glow  was  a  me- 
chanical monstrosity  which  e:s.istedonlyin  his  own  conception. 

It  is  quite  true  ''If  0  ur  simple  sensuous  percep- 
tions are  the  result  of  cerebral  organisation,  it  is  evident 
the  same  must  be  affirmed  O'f  the  ideas  produced  from  their 
syntheses."  Well  may  we  have  an  "  if":  it  is  evident  C.  N. 
was  not  convinced,  despite  the  positive  affirmation  of  the 
notes.  He  then  kindly  tellls  us — **  Though  incapable  of 
universal  scepticism,  and  fo]  ced  to  assume  the  real  existence 
of  some  protoplasmic  substi  mce  generating  all  those  images 
of  which  our  consciousness  is  composed,  we  shall  not  clothe 
this  protoplasm  with  Divim  i  attributes,  and  bow  in  worship 
of  the  absolute  and  unki  lowable."  He  says  that  the 
Agnostics  are  but  half-hea  rted ;  but  this  may  be  said,  that 
whatever  may  be  their  cone  :lusions  the  leaders  of  the  move- 
ment are  generally  men  of  f  high  science,  and  do  not  glean 
digests  in  order  to  establi  sh  their  problem.  The  Agnostic 
holds  that  the  existence  of  anything  beyond  and  behind 
material  phenomena  is  unb  aiown  and  (so  far  as  can  be  judged) 
unknowable,  and  especial]  y  that  a  first  cause  and  an  unseen 
world  are  subjedls  of  whic  :h  we  know  nothing ;  thus  contra- 
vening the  scientific  pai  allel  that  the  unknown  shall  be 
interpreted  by  the  known. .    The  phrase  Agnostic  is  said  to 

*  If  C.  N.  desires  to  know  v  /hat  was  the  teaching  of  Erigena  (with  his 

ideas  Bruno  greatly  concurred)  ,  he  will  find  a  Synopsis  of  Erigena's  work 

"  De  Divisione  Naturae  "  in  the  :  fourth  volume  of  Sharon  Turner's  "  Middle 

AgtB  "  (p.  417  et  infra) ;  he  wi'  11  find  something  more  than  Pantheism  there. 

Erigena's  work  on  the  Vision  i  )f  God  has  eluded  modern  research.    Nor  in 

the  account  of  Averroes  and  E  iruno  will  he  find  any  status  for  his  assertion 

(vid4  Draper's  **  Conflia  of  Scif  nee  and  Religion  ")• 
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have  been  suggested  by  Prof.  Huxley,  who  is  twitted  with 
the  endeavour  to  make  men  know  how  little  they  know. 
The  Bishop  of  Manchester  says  "The  Agnostic  neither 
denied  nor  afiQrmed  God ;  he  simply  puts  him  on  one  side.'* 
It  is  a  higher  grade  of  mind  to  reftise  to  discuss  that  deemed 
unfathomable  because  it  cannot  be  reached  by  the  scientific 
method,  than  to  deny  in  toto  the  existence  of  a  creating  God 
and  substitute  in  his  place  the  thinks  of  individuals  whose 
only  possibilities  of  information  are  sense  impressions.  The 
presentment  of  a  tree,  a  flower,  or  a  creature  to  one  of  these 
great  thinkers  should  shame  suc:h  a  proposition  into  an  utter 
confusion.  Thinks,  what  thia^s ! !  the  impression  of  the 
surfaces  of  images  on  the  sensess.  Well  it  may  be  held  that 
the  animal  instinAives  and  mean's  mind  are  the  same  in 
calibre  and  substance,  for  so  1  ar  do  some  of  our  savants 
carry  their  theses,  presenting,  sis  some  do,  the  very  com- 
monest and  necessary  and  immis  takable  animal  habit  as  the 
proof  of  a  discriminating  mind  I'  Both  animals  and  men 
have  their  tribal  distinftives,  differing  in  both  with  the 
species,  but  man  has,  in  addition  ti3  animal  instindlives,  "the 
power  of  forming  abstracSt  ideas,  such  as  humanity,  truth, 
&c. ;  a  power  of  apprehending  noU  only  existing  objefts,  but 
also  the  faft  of  their  existence ;  a  power  of  reflefting  on 
their  own  being  and  consciousnei  is ;  a  power  (by  voluntary 
attention)  of  recalling,  or  seeking  to  recall  to  mind  our  past 
thoughts ;  a  power  of  uniting  two  simple  intelledlual  appre- 
hensions into  an  explicit  s^rmat  ion  or  negation, — that  is, 
power  of  judgment ;  a  power  of  in  dudlion ;  a  power  of  true 
inference,  of  intellectual  emotions  ;  a  power  of  expressing 
intelledtual  feelings  and  ideas  by  definite  external  signs, 
intellectual  language,  and  a  true  pc  »wer  of  will." 

We  are  also  told  that  if  we  were  co.  nsistent  we  should  renew 
the  old  doctrine  not  only  of  an  aninQ  <al,  but  also  of  a  vegetal 
soul.  This  subject  was  discussed  at  the  meeting  of  the 
German  Association  at  Munich  (187  7),  and  was  asserted  by 
Nageli  and  Haeckel,  and  repudiate  d  by  Virchow.  Nageli 
no  doubt  founded  his  argument  oc  i  the  Aristotelian  idea, 
which  was  utterly  distinCt  from  the  *  theological  meaning  of 
the  word  soul.  The  Ancients  consi  Idered  the  soul  as  the 
unifying  power  which  makes  vital  aC  tivities  a  synthesis,  or 
the  bond  which  makes  the  varied  aCt  ivities  and  weaknesses 
an  united  power.  As  an  illustration  may  be  cited  the  old 
man  and  the  bundle  of  sticks,  the  cc  )rd  which  binds  them 
making  their  synthesis, — a  faggot, — we  ak  individually,  strong 
as  a  whole  ;  and  thus  the  animus  mtm  di  was  a  grand  idea — 
multiety  in  unity. 
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We  are  also  told — "  If,  then,  in  our  definition  of  matter 
we  substitute  energy  for  extension,  we  shall  no  longer  be 
able  to  distinguish  between  matter  and  spirit,  and  shall  be 
forced  to  find  in  Hylo-Idealism  the  reconciliation  of  poetry, 
philosophy,  and  science/'  Is  this,  then,  the  all  which 
makes  the  sum  of  life,  and  for  which  thinking  men  should 
aspire  ?  Is  there  no  room  in  this  theory  for  duty,  moral 
aptitudes,  and  religious  sentiments  ?  **  No  reasoning  can  be 
true  which  ends  in  an  absurdity." 

The  great  objedl  and  end  of  life  should  be  the  fulfilment 
of  duty,  however  multifarious  may  be  its  action ;  in  duty 
are  all. humanitarian  sensibilities,  all  morals,  and  religion. 
**  The  more  thoroughly  a  man  is  impressed  by  the  idea  of 
duty,  the  more  his  whole  being  is  saturated  with  the  idea, 
the  more  goodness  will  show  itself  in  all  his,  even  sponta- 
neous, anions,  which  will  have  additional  merit  from  their 
very  spontaneity."  It  is  the  selfdom  and  self-interest  com- 
bined ;  the  first  teaches  the  satisfaction  of  the  needs  due  to 
the  self ;  the  latter  that  grand  humanitarian  principle  which 
is  the  bond  of  all  social  accord,  and  sets  forth  the  true  rela- 
tions which  each  man  has  to  his  fellow,  and  ends  in  the 
revelation  of  the  grander  principle  which  at  the  same  mo- 
ment knits  man  with  man,  and  man  in  his  strife  for  perfe(5tion 
with  the  supreme  ordinating  principle :  then  man  is  uplifted 
from  the  dominion  of  self,  and  in  the  concentration  of  his 
energies,  to  the  contemplation  of  the  origin  of  all  things : 
this  is  Religion, — disclosing  the  link  which  binds  the  human 
in  the  divine,  enlightening  his  search  for  purity  and  truth, 
wherein  is  alone  to  be  found  that  bond  link  which  makes  the 
Universe  akin,  and  the  human  and  the  divine  an  inseparable 
unity,  harmonious,  effective,  real. 

Little  does  C.  N.  appear  to  know  of  the  religious  feelings 
of  such  men  as  Wesley,  Wilberforce,  and  thousands  of  other 
eminent  Christians,  and  we  may  be  well  content  that  he 
does  not  give  a  disquisition  on  Religion.  He  sets  out  by 
asking.  What  is  Religion  7  but  most  carefully  eschews  any 
relation  of  the  realities  and  duties  it  enjoins  on  those  who 
truthfully  believe  in  the  faiths  they  profess.  He  says,  ''  Even 
by  orthodox  Christians  the  value  of  Religion  is  made  to 
consist  in  its  supposed  ethical  necessity  rather  than  in  any 
intrinsic  and  transcendental  worth.  It  is  justified  as  an  in- 
dispensable means  of  human  welfare,  not  glorified  as  the 
supreme  end  of  human  endeavour,  with  the  implied  inference 
that  should  it  cease  to  be  useful  it  will  at  the  same  time 
cease  to  be  desirable."  In  other  words,  mere  Utilitarianism. 
The  records  of  history  convey  a  different  decision.    There 
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then  can  be  no  wonder,  when  such  views  as  above  are 
enumerated,  that  the  author  does  not  tell  us  what  is  Religion, 
unless  he  supposes  the  solution  of  his  query  is  Hylo-IdeaUsm. 
He  is  careftil  to  tell  us  he  is  not  an  Atheist ;  but  in  what 
Hylo-Idealism  differs  from  Atheism  I  am  at  a  loss  to  con- 
ceive :  his  ally,  Constance  Arden,  affirms  it  to  be  pure 
Monism.  He  says,  *'  Nor  does  it  seem  more  glorious  to  be 
a  little  lower  than  the  angels  than  to  be  the  creator  and 
fashioner  of  an  ideal  host  of  heaven,  though  their  bright 
array  be  the  offspring  of  a  material  organ." 

**  Having  traced  our  intellectual  and  moral  faculties  to 
their  seat  in  the  brain,  we  shall  cease  to  enquire  for  the 
noumenon  of  this  ultimate  phenomenon,  and  shall  find 
ample  scope  for  ideal  aspirations  in  the  sublime  generalisation, 
that  the  sun,  the  moon,  the  stars,  the  hills,  and  the  plains 
are  but  products  of  our  finitely  infinite  personality.  Man, 
if  pure  of  heart  and  lofty  of  mind,  must  be  crowned  with 
glory  and  honour,  whatever  be  the  first  cause  of  his  sove- 
reignty ;  a  material  origin  cannot  degrade  his  thoughts,  if 
lofty."  Can  bathos  go  beyond  this  ?  The  sun  and  all  the 
astronomical  phalanx,  the  angels  and  the  hosts  of  heaven, 
all  the  creations  of  Man  ! !  The  Messiah  steps  in  with  a 
note,  to  cap  this  grand  sublimity,  "  This  apparent  cata- 
ckresis*' — a  grand  word — "  will  be  seen  to  be  rigidly  scientific 
when  we  recognise  the  sublime  faiSts  that  life  and  death  are 
only  changes  of  condition,  not  of  essence, — that  the  glories 
of  our  birth  and  state  are  shadows,  and  not  substantial 
things." 

It  is  quite  possible  that  the  theory  of  Evolution,  as  pour- 
trayed  by  Mr.  Darwin,  may  show  that  there  is  no  gulf 
between  animal  and  man  so  far  as  his  animal  origin  is  con- 
cerned, and  so  it  may  show  that  there  is  a  gradation  from 
the  lowest  forms  of  life  in  mental  (so  to  speak)  processes ; 
but  it  also  shows  that  these  gradations  only  ensue  when  the 
receptacle  (not  always  a  brain)  is  fitted  for  enlarged  adlion ; 
but  it  is  quite  another  thing  to  say  that  the  mental  attribute 
(be  what  it  may  or  however  displayed)  has  its  origination  in 
the  receptacle, — in  other  words,  the  vehicle  through  which 
it  a<5ls.  We  find  condudlors  adapted  to  sustain  greater 
strains,  but  not  those  of  creation, — i.e.,  the  organ  is  exaftly 
adapted  to  the  use  to  which  it  is  to  be  put.  There  are  some 
more  pages  of  surface  science,  and  surface  reasonings  and 
absurdities,  in  support  of  this  theory  exploded  more  than 
two  thousand  years  ago ;  in  fa<5t,  condemned  and  refuted 
almost  on  its  utterance.  It  is  most  difficult  in  this  the 
nineteenth  century  to  treat  the  matter  with  patience,  or  to 
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believe  that  men  can  soberly  stand  forth  and  advance  this 
do(5trine,  denying  as  it  does  the  pure  Materialism  on  which 
it  is  founded,  and  the  pure  Idealismi  another  branch  of  its 
subjedls,  yet  attempting  to  combine  the  two^  producing  a 
monster  which  is  even  in  its  very  enunciation  a  shock  to 
practical  common  sense.  As  to  the  metaphysical  argument 
advanced,  viz.,  that  the  Ego  has  no  cognisance  of  the  non- 
Ego,  it  being  only  an  image.  When  a  man,  an  Ego,  sees 
another  man,  a  non-Ego,  do  in  similar  circumstances  exaAly 
what  the  Ego  does,  it  seems  reasonable  to  conceive  that  the 
non-Ego  is  rather  more  than  an  image  or  a  think,  the  more 
especially  if  the  non-Ego,  as  a  requital  for  an  insult,  should 
obliterate  an  organ  of  sense,  say  the  eye.  It  is  doubtful 
whether  the  Ego,  on  so  practical  a  demonstration  of  reality, 
would  continue  to  think  that  the  non-Ego  was  only  an 
image,  or  a  think,  or  the  result  of  its  own  cogitation, — or 
whether  the  excitation  of  sensation  resulting  from  this  prac- 
tical analysis  of  the  think  would  result  in  the  belief  that  all 
the  suffering  inflidted  was  a  mere  synthesis  of  circumstances 
resulting  from  the  think.  The  whole  thing  is  too  absurd  to 
reason  on.  A  ploughboy  would  confute  the  whole  thesis  by 
a  rough  and  practical  solution.  In  conclusion  there  are 
several  pages  couched  in  the  peculiar  style  of  these 
thinkers  (?) ;  but  what  can  be  expedled  when  a  man 
attempts  to  defend  an  absurdity  which  if  accepted  would 
displace  all  the  guards  with  which  humanity  is  fenced,  but 
which  is  pretended  to  be  an  exposition  of  the  grand  good, — ^the 
reality  of  life,  thfe  objedt  of  man's  place  on  earth.  We  meet 
such  a  phrase  *^  since  the  "  triumph  of  Christianity.  What 
has  the  system  to  do  with  Christianity  ?  Is  it  canting,  or 
ignorance  of  the  meaning  which  the  word  Christianity  should 
convey  ? 

Mark  the  summing  up.  How  grand  I  What  a  boon  to 
humanity,  what  a  kindness  to  the  non-Ego,  that  there  should 
be  a  cognition  of  being !  **  In  an  age  when  some  ideal  of 
moral  beauty  inspires  all  the  noblest  and  most  beneficent 
natures,  rigorous  analysis  is  for  the  time  undesirable.  It 
would  desecrate  those  elements  of  truth  which  are  always 
interwoven  with  every  vital  and  beautiful  form  of  Error,  and 
by  a  premature  disenchantment  and  disintegration  would 
destroy  the  old  principle  before  the  new  one  is  ready  to  take 
its  place.  By  dissedling  away  what  was  still  throbbing  mih 
life,  it  would  cripple  where  it  was  meant  to  heal,  and  would 
pull  the  skin  from  the  snake  instead  of  waiting  until  it 
became  a  slough.  But  in  our  days,  when  art,  morality, 
thought,  politics,  and  education  are  finally  separated  from 
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religion :  when  the  living  soul  of  ancient  theosophies  has 
departed ;  when  the  stem  beauty  of  divine  philosophy  has 
well  nigh  ceased  to  attract  even  youthful  votaries,  our  only 
hope  of  salvation  lies  in  the  conscientious  endeavour  to  draw 
new  life  from  Nature,  and  make  Science  itself  a  well-spring 
of  ideal  truth.'*  With  the  result  that  it  would  all  again  be 
the  old  cry  of  the  leech,  give,  give ! 

In  this  Hvlo-Idealistic  theory  we  have  much  metaphysical 
absurdity,  Ego's  and  non-Ego's  implying  man  only  cognises 
himself,  sdl  else  being  mere  images.  If  they  be  images  only 
one  may  well  be  surprised  at  their  tenacity;  they  have 
existed  since  time  was,  before  man's  advent  on  Earth,  and 
probably  will  exist  until  the  end  of  Time. 

To  grapple  the  problem  in  a  philosophical  spirit  we  should 
say  that  consciousness  grasps  the  outer  world,  and  reason 
and  memory  connedl  it  with  the  interior,  and  thus  the  ex- 
ternal and  objeAive  world  becomes  part  of  the  self,  or  Ego, 
and  it  cognises  the  non-Ego  as  a  part  of  the  phenomenal 
world ;  and  by  the  process  of  ratiocination  the  Ego,  the 
non-Ego,  and  all  other  phenomenal  presentments,  find  their 
unity  in  consciousness,  and  thus  constitute  for  each  the 
world  of  fa£t  and  being.  All  fa<5ls  are  the  verifications  of 
their  repetition,  vouched  for  by  the  senses :  this  is  experi- 
mental evidence. 

**  The  fa£ls  of  memory  imply  that  each  of  us  has  the 
power  of  knowing  with  certainty  past  real  existences,  and 
he  who  trusts  his  memory  affirms  this."  The  memory  recalls 
its  experiences,  and  through  reason  has  relations  with  things 
which  had  existence  before  the  thinker,  and  all  others  of  his 
generation,  had  being,  and  will  exist  when  he  and  they  have 
ceased  to  be  denizens  of  this  Earth  ;  e.g.,  Cuvier  at  Mont- 
matre  found  the  skeleton  of  a  small  creature  the  skull  of 
which  had  its  lower  jaw  bent  in  :  trusting  to  his  memory  of 
the  past  and  his  scientific  experience,  he  predicated  that 
when  the  stone  was  chiselled  from  the  lower  part  of  the 
pelvis  there  would  be  found  a  pair  of  marsupial  bones, — and 
so  it  was :  thus  his  memory  and  science  made  him  akin  to 
a  fauna  which  had  being  aaeons  and  aaeons  of  time  long 
past  away,  showing  that  in  the  world  of  fadls  we  have  to 
do  with  something  more  than  evanescent  images,  viz.,  sub- 
stantial and  real  substances.  Cuvier  did  not  create  the 
marsupial  animal;  he  only  discovered  it.  This  Hylo- 
Idealism  is  a  construflion  of  the  imagination  and  false 
logic.  Even  Lewes  cannot  help  them  when  he  tells  us 
**  that  which  is  unpidlurable  may  be  conceivable,  and  the 
abstraction  which  is  impossible  to  imagination  is  easy  to 
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conception  "  (*'  Problems,  Life  and  Mfnd,"  i*,  420).  A  nian 
"  cannot  imagine  his  own  annihilation/'  but  he  **  can 
conceive  it." 

The  Cuvier  illustration  shows  us  that  "our  senses  are 
recognised  as  telling  us  of  an  external  world  really  existing 
in  utter  independence  of  us,  and  scientific  views  and  theories 
are  construdted  and  accepted  in  harmony  with  this  recogni- 
tion." Idealism  cannot  be  true,  because  "it  contradi(5ts 
that  conception  of  the  Universe  which  the  advance  of 
Science  makes  more  and  more  convincing  and  secure/'  and, 
moreover,  "  it  asserts  that  we  have  not  that  diredl  know- 
ledge of  the  world  about  us  which  our  own  minds  assure  us 
that  we  certainly  have."  Thus,  "  by  building  on  the  diredl 
declarations  of  consciousness  as  a  foundation,  we  may  be 
certain  that  we  really  know  an  external  world,  and  many 
qualities  of  independently  existing  things,  and  not  merely 
our  own  feelings,  or  a  mere  amalgam  made  up  from  our- 
selves and  from  external  bodies  " ;  thus,  "  that  an  external 
world  really  exists  independently  of  us,"  and  that  its  "  parts 
really  possess  those  very  powers  and  properties  which  our 
senses  and  our  reason  combine  to  assure  us." 

"  Self-conscious,  refledlive  thought  is  our  ultimate  and 
absolute  criterion,"  for  thereby  alone  "  we  know  we  have 
feelings."  Without  thought  we  might  feel,  but  we  could 
not  know  that  we  felt  or  know  ourselves  in  feeling.  "  We 
believe  in  the  certainty  we  obtain  through  the  senses,  though 
the  certainty  itself  is  not  in. them.  Our  ultimate  appeal 
and  supreme  criterion  is  the  intelledl,  and  not  sense,  and 
that  a<5t  of  intelledlual  perception  which  is  thus  ultimate 
we  may  call  intelleAual  intuition." 

The  standpoint  of  Hylo-Idealism  is  that  "  man  is  the 
measure  of  the  Universe."  Capt.  McTaggart  has  made  a 
correAion^  and  adds  for  man,  which  corredtion  is  accepted. 
This  does  not  change  the  monstrosity  of  the  theorem  pre- 
sented as  the  highest  possible  aspiration  of  man,  with  its 
brain  creations  of  mind,  thinks,  false  images,  metaphysical 
Egos,  &c., — ^the  isolation  of  man  in  the  self, — and  that 
these  thinks,  creatiye  powers.  Materialism,  is  to  be  pursued 
to  a  certain  point,  so  also  Idealism,  but  neither  to  its 
logical  conclusions.  Haeckel's  Monism  differs  from  this 
Hylo,  as  does  Berkeley's  theory  from  its  Idealism.  Haeckel 
admits  a  cause,  Berkeley  a  Ood  :  perhaps  the  protoplastic 
presentment  is  Haeckel's  cause,  and  the  thinks  Berkeley's 
God  1 1 

Herbert  Spencer  says,  "  If  Ideation  be  true,  Evolution  is 
a  dream ;  not   Evolution  only,  but  the  whole  of  Physical 
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Science.*'  Thus  we  find  the  great  masters  are  opposed  to 
this  Hylo-Ideal  theory  in  one  or  other  of  its  forms.  There 
being  a  harmonious  relation  in  phenomenal  there  must  be 
the  same  harmony  in  ideation,  and  ideas  by  the  transforma- 
tion of  intelligence  become  reason  and  wisdom.  The  phe- 
nomenaly  which  is  an  effe(5l,  is  transfused  into  its  cause ;  the 
truth  becomes  known  as  part  and  parcel  of  ourselves ;  the 
beyond  is  then  reached  where  intelligence  is  transfused  into 
spirit,  which,  existing  in  its  own  truth,  is  freed  from  the 
trammels  of  the  material  phenomena,  and  exists  with 
cognate  existences  in  a  world  of  intelligence  where  dwells 
the  supreme  cause  of  all  boundless  and  eternal. 

So  far  this  weary  work  is  accomplished,  and  we  are  pre- 
sented with  the  Hylo-Idealistic  theory  as  propounded  by 
C.  N.  Captain  McTaggart's  work  it  is  unnecessary  to  enter 
upon.  Both  assume  the  same  basis,  but  this  latter  work  is 
methodical  and  logical,  so  far  as  the  subjedl  will  admit  of 
reasoning.  The  subje<5t  is  so  fantastical  that  the  wonder 
is  it  should  find  so  able  a  defender.  Take  any  basis  as  a 
starting-point,  and  metaphysical  subtleties  will  found  thereon 
an  argument.  Both  works  contain  appendices :  C.  N.  has 
six,  the  Captain  five.  That  by  Constance  Arden  is  certainly 
an  able  review,  or  rather  resumi,  of  Prof.  Huxley's  article 
(*'  Science  Culture  and  other  Essays.")  So  far  as  Automatism 
is  concerned,  with  which  she  seems  to  agree,  it  is  merely  neces- 
sary to  cite  H.  G.  Lewes's  summation  : — "  We  can  conceive 
an  automaton  dog  that  would  bark  at  the  presence  of  a  beggar, 
but  not  an  automaton  dog  that  would  bark  one  day  at  a 
beggar  and  the  next  day  wag  his  tail,  remembering  the  food 
the  beggar  had  bestowed."  Further,  Lewes  denies  that 
Descartes  favoured  animal  automacy.  He  says  that  Des- 
cartes was  merely  contrasting  mechanical  movements  with 
animal  motion  C'  Physical  Bases  of  Mind  '.')• 

As  to  the  brain  theory  of  mind  paraded  through  the  work, 
can  it  account  for  the  following  well-authenticated  fadls  ? 
A  lady,  the  owner  of  a  yacht,  took  a  trip  to  Rome,  taking 
with  her  as  maid  a  Devonshire  cottage  girl.  When  at  Rome 
the  girl  fell  ill  with  fever,  and  was  removed  from  the  hotel 
to  the  yacht.  Fear  prevented  the  hiring  of  another  at- 
tendant, and  the  lady  attended  the  girl  until  she  died :  no 
napkin  was  at  hand,  and  she  covered  the  face  of  the  corpse 
with  her  own  handkerchief.  On  arriving  in  England  (no 
possible  communication  having  been  had  with  the  girl's 
connexions)  the  lady  determined  to  cany  the  sad  tidings 
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herself.  On  arriving  at  the  cottage  she  found  the  mother 
seated  at  the  door,  and  before  the  lady  could  speak  said  **  I 
know  what  you  have  come  for."  She  then  detailed  the  cir- 
cumstances of  her  daughter's  deaths  and  the  covering  the 
face  with  the  lady's  handkerchief.  So  also  the  incident 
mentioned  by  Col.  Meadows  Tayler  in  the  story  of  my  life 
— ^that  of  the  Dead  Soldier  and  its  Incidents. 


III.  THE  SAND  MARTIN,  AND  ITS  MIGRATIONS; 
By  Rev.  Samuel  Barber. 

>BOUT  five  miles  south  of  Liverpool  the  suburb  of 
Grassendale  skirts  the  Mersey,  where  the  river  is 
about  2  miles  wide.  There  is  a  sea-wall,  or  rather 
a  wall-fronted  esplanade,  drained  by  passages  underneath 
the  parapet,  and  these  open  out  upon  the  wall  by  apertures 
measuring  about  10  inches  by  6.  Within  these  drains,  and 
aftually  under  the  feet  of  the  promenaders,  a  colony  of  sand 
martins  haye,  for  many  years,  found  their  summer  home. 
At  high  water  these  birds  may  be  seen  skimming  over  the 
surface  of  the  river,  and  beating  along  the  coast,  in  search 
of  insefts,  in  a  very  methodical  manner.  Their  chief 
hunting-field  appears  to  be  in  front  of  the  wall,  which  con- 
tains their  eggs  or  young.  No  amount  of  wind — and  there 
is  plenty  of  it  in  this  part  of  the  world — seems  to  deter  them 
from  the  chase.  A  casual  observer  might  wonder  where  the 
inseifts  came  from  to  support  such  continual  hawking,  for 
the  most  ingenious  devices  would  scarcely  enable  him  to 
secure  six  flies  in  as  many  hours,  if  indeed  he  could  find  any 
at  all  that  the  breeze  had  not  carried  away. 

Nature,  however,  abhors  stereotyped  methods  in  the  regu- 
lation of  animal  economy,  and  exhibits  in  the  varied  condi- 
tions of  bird-life,  and  in  the  adjustment  of  the  appliances  by 
which  it  is  sustained,  an  elasticity  and  fertility  of  resource 
no  less  admirable  than  the  variety  of  her  forms.  This  is 
particularly  true  in  the  manner  by  which  the  supply  of  food 
for  each  species  is  furnished,  and  the  balance  of  animal  life 
maintained. 

The  sand  martin,  more  than  the  swallow,  observes  regu- 
larity in  the  time  of  its  appearance  in  this  country.    Iq  fa(St 
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it  seems  to  come  to  the  day,  or  at  any  rate  two  or  three  days 
will  fairly  embrace  their  variation  from  the  appointed  time. 
Observations  extending  over  many  years  induce  us  to  expert 
them  here  on  the  15th  or  i6th  of  April.*  No  doubt  the  con- 
dition of  the  weather  has  some  eSeit  upon  this  regularity  of 
appearance,  but  veiy  much  less  than  it  might  reasonably  be 
expedted  to  haye ;  and  it  will,  I  think,  be  found  that  the 
effect  of  weather  upon  the  arrival  of  our  British  Hirundines 
has  a  relation  rather  to  their  numbers  than  to  the  mere  fa<5t 
of  their  ai)pearance  at  a  certain  date.  In  the  case  of  the 
other  species — the  house  swallow,  martin,  &c. — there  will 
generally  be  found  a  considerable  instalment  about  the 
usual  time  given  in  the  Natural-History  Calendars ;  but  if 
the  season  should  be  cold  and  stormy  (as  indeed  it  often  is) 
the  numbers  of  the  first  arrival  will  be  reduced  to  a  mini- 
mum. It  may  be  remarked,  however,  that  occasionally,  in 
bad  weather,  the  numbers  seem  to  go  on  increasing  for 
some  time  after  the  first  arrivsds  are  noted. 

The  migration  of  birds  has  been  often  and  justly  cited  as 
affording  the  most  striking  and  wonderful  evidence  of  the 
operation  of  Divine  Wisdom  in  allotting  to  the  creatures, 
for  a  special  end,  an  insight  far  transcending  their  ordinary 
intelligence.  And  in  the  modification  of  that  instindl,  and 
its  subservience  to  actual  circumstance,  as  in  the  case  we  are 
now  considering,  there  is  a  striking  manifestation  of  the 
power  of  Him  who  govemeth  all  things  in  heaven  and 
earth.  A  too  close  consideration  of  the  unity  of  Nature, 
and  of  the  ordinary  working  of  the  Almighty  Artificer,  may 
tend,  with  some  minds,  to  darken  through  familiarity  the 
truth  that  "  Nature's  law  "  presupposes  a  Law-giver :  it  is 
well,  then,  to  consider  also  attentively  the  exceptions  and 
variationsfrom  her  ordinary  course,  inasmuch  as  thecharadler 
and  end  of  a  law  is  often  revealed  to  us  by  its  interruptions. 

It  has  been  thought  by  some  naturalists  that  swallows 
send  forth  scouts  in  advance  of  the  main  body,  to  examine, 
at  the  time  of  their  migration,  the  climate  of  the  country 
that  they  purpose  visiting.  And  when  we  consider  the  dis- 
tance of  the  countries  to  which  they  migrate,  and  the 
very  great  difference  of  climate  existing  between  their  sum- 
mer and  winter  habitations,  this  appears  not  an  unwarrant- 
able supposition.  It  is,  indeed,  hard  to  imagine  any  other 
way  of  accounting  for  the  delay  of  their  main  body  when 
the  weather  is  exceptionally  severe  in  spring.  And  this  is, 
to  me,  a  much  more  reasonable  way  of  accounting  for  the 

*  An  article  in  the  "  Globe  "  lately  placed  the  arrival  of  swallows  about  a 
week  or  ten  days  later.    Bat  my  date,  as  given  above,  has  been  verified.— S.B. 
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fa£t  of  an  occasional  delay  (which  will  scarcely  be  disputed) 
than  by  supposing  them  to  possess,  while  in  ureece  or  Asia 
Minori*  a  kind  of  prophetic  intuition  or  second  sight  as  to 
the  charaAer  of  the  weather  in  England.  Or  we  may  explain 
the  matter  in  this  way :  the  most  vigorous  birds  will  be 
likely  to  start  first,  and,  if  disappointed  in  the  matter  of 
weather  and  supply  of  food,  would  return  to  a  warmer 
climate.  It  would  not  be  extravagant  to  suppose  that  their 
return  would  then  be  a  warning  to  the  rest ;  indeed  we  have 
reason  to  conclude  that  these  birds  possess  the  power  of 
interchanging  ideas,  or  at  least  communicating  impressions. 
It  may  be  thought  an  anomalous  circumstance,  by  those 
who  delight  to  study  the  regularity  of  natural  laws,  that 
many  species  of  birds  should  so  readily  deviate  from  their 
peculiar  habit,  or  instindt,  in  the  construdlion  of  their  nests. 
In  the  case  of  the  sand  martin  the  burrow  by  which  the 
nest  is  approached  is  often  5  or  6  feet  long,  so  that  a  vast 
amount  of  labour,  in  boring,  is  saved  by  their  utilising  an 
artificial  cavity.  And  thus  it  happens  that  in  the  animal 
world,  as  well  as  among  men,  special  intelligence  overrules 
ordinary  law,  and  the  general  good  of  the  race  is  provided 
for,  rather  than  the  exadt  and  unvarying  execution  of  a  plan, 
in  all  its  details.  From  this  point  of  view  the  dignity  of 
animal  life  is  enhanced,  and  we  perceive  in  the  whole 
scheme  of  Nature  the  expression  of  Infinite  Benevolence, 
continually  operative,  and  adapting  circumstances  to  the 
wisest  purposes. 


IV.    ON    ELECTRICITY  AND    ITS    PRESENT 

APPLICATIONS.t 

By  W.  Frasbr,  A.M.,  M.R.C.S^Eng. 

(Continued  from  page  337.) 

I S  none  of  the  necessary  elements  of  life  are  so  indis- 
pensable as  Eledtron,  so  there  are  none  of  them  so 
universally  diffused,  accessible,  and  in  faft  insepa- 
rable from  all  living  things.  These  can  be  very  easily,  and 
often  with  fatal  results  are,  deprived  of  heat,  light,  air,  or 

*  It  teems  ascertained  that  Hirundines  migrate  to  this  distance,  at  least, 
t  Read  at  the  Aberdeen  Philosophical  Society,  February  5th,  x894- 
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water,  and  food ;  but  no  prison  or  solid  walls,  no  laws  or 
ingenuity  of  man,  can  deprive  them  of  the  presence  and 
mmistrations  of  this  all-pervading  spirit.  The  toad  or  frog 
shut  up  for  hundreds  of  years  in  a  solid  rock  can  be  kept 
alive  by  this,  the  only  pabulum  vita  which  can  have  access 
to  it. 

The  invaluable  services  of  Electron,  too,  for  specific  pur- 
poses are  also  at  the  constant  command  and  use  of  all 
mankind.  The  breast  of  mother  Earth  can  be  tapped,  so  to 
speak,  anywhere  and  at  any  time,  and  the  necessary  supply 
of  energy  drawn  from  it,  provided  the  individual  has  the 
requisite  knowledge  and  skill  to  use  the  appropriate  means 
for  the  purpose.  These  means,  in  the  present  state  of  our 
knowledge,  are,  it  must  be  admitted,  somewhat  complicated 
and  expensive,  and  sometimes  not  even  devoid  of  danger ; 
but  in  the  progressive  advancement  of  Science  and  expe- 
rience there  is  no  doubt  the  means  will  yet  be  discovered  by 
which  his  services,  whenever  and  wherever  they  are  wanted, 
will  ultimately  be  much  more  readily  and  simply  brought 
within  the  reach  of  mankind. 

When  Eletflron  is  made  closely  to  embrace  and  to  pass 
repeatedly  round  a  portion  of  his  favourite  metal,  it  be- 
comes magnetic, — ^that  is  to  say,  so  imbued  with  his  spirit 
as  to  have  the  power  of  attracting  to  itself,  and  holding 
firmlv,  portions  of  the  same  metal  equal  or  even  greater  in 
weight  than  itself.  This  faA  or  phenomenon  forms  the 
basis  of  what  may  be  called  the  science  of  Eledtro-mag- 
netism,  and  is  the  source  of  the  motive  (eleAromotive) 
power  which  is  the  great  agent  in  many  of  the  achievements 
of  Elei^on.  A  variety,  too,  of  the  metal  iron,  called 
Loadstone,  is  to  be  found  in  some  parts  of  the  world  which 
has  the  same  quality,  with  the  addition  of  being  able,  by 
close  contact  and  repeated  embraces,  to  communicate  it 
permanently  to  other  members  of  the  ferric  family.  And  in 
connexion  with  these  an  important  passage  in  the  history 
of  Electron  has  now  to  be  mentioned. 

These  magnets,  as  they  are  called,  have  a  tendency  to 
arrange  themselves,  and  when  allowed  perfect  freedom  of 
motion  do  arrange  themselves,  in  a  line  parallel,  or  nearly 
parallel,  to  the  axis  of  the  Earth, — a  wonderful  property, 
which  is  taken  advantage  of  (and  has  been  for  many 
centuries)  in  the  form  of  the  mariner's  compass,  for  the  safe 
guidance  of  ships  across  the  pathless  ocean.  But  less  than 
one  century  ago  a  Danish  savant^  named  Oersted,  discovered 
another  singular  peculiarity  of  these  magnetic  imps,  namely, 
(hat  the  |n$tant  they  find  themselves  in  the  presence  of 
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Eledlron  they  make  a  reverential  sign  of  obeisance  to  him, 
which  he  (doubtless  in  some  way  to  us  invisible)  acknow- 
ledges). If  he  approach  them  in  front,  they  turn  to  him  by 
a  movement  to  the  right ;  if  he  approach  them  from  behind, 
they  face  round  to  him  by  the  left ;  always  retaining  their 
position  across,  or  at  right  angles  to,  his  path,  during  the 
presence  of  their  great  chief. 

Little  did  Oersted  foresee  the  important  uses  afterwards 
to  be  made  of  the  little  odd  peculiarity  he  had  discovered ; 
but  succeeding  wise  men  who  have  given  themselves  to  the 
service  of  Electron,  by  taking  advantage  of  this  devoted  at- 
tachment to  their  chief  of  these  small  magnets,  have 
devised  a  way  by  which  persons  living  at  the  greatest  dis- 
tance from  each  other  may  hold  almost  immediate  corre- 
spondence. And  this  is  the  way  in  which  this  Godlike 
achievement  can  be  accomplished  : — A  copper  or  iron  wire 
is  laid  either  above  or  below  the  ground,  or  along  the  bottom 
of  the  sea,  of  any  length,  from  a  few  yards  to  thousands  of 
miles,  and  the  Genie  being  exorcised,  secundem  artem,  from 
his  place  of  concealment,  can  be  sent  by  qualified  attendants 
or  operators,  along  this  favourite  pathway,  to  the  place 
intended,  where  he  is  made  to  pass  across  one  or  more  of 
the  magnetic  imps,  who  instantly  give  him  the  quasi  military 
salute  just  described.  These  transmissions  and  salaams 
can  be  repeated  so  rapidly,  and  timed  and  grouped  together 
in  such  a  way,  that  a  code  of  signals  can  be  formed  by  them 
that  shall  be  equivalent  to  ordinary  language,  and  be  easily 
transferred  into  it  by  those  in  charge  at  either  end  of  the 
wire  of  communication  ;  and  so  rapidly  can  he  do  his  work 
that  three  or  four  clerks,  at  either  end,  can  be  sending  and 
receiving  messages,  and  nearly  as  quickly  as  they  could  be 
spoken.  At  the  same  time,  by  the  same  wire,  Eledtron  can 
even  write  out  the  intelligence  he  conveys  as  fast  as  it  is 
sent,  provided  he  is  supplied  with  the  necessary  materials 
and  suitable  apparatus  for  the  purpose. 

But  what  is  still  more  wonderful,  and  demonstrative  of 
the  power  and  wisdom  of  the  Master  whom  he  serves,  this 
Genie  can  in  an  instant  send  his  voice,  in  an  audible  and 
intelligible  form,  to  a  distance  of  hundreds,  or  even  thousands, 
of  miles.  And  this  is  the  way  in  which  this  lately  disco- 
vered power  of  his  can  be  applied  to  the  service  of  mankind : 
— An  imp  belonging  to  the  ferric,  or  some  of  the  other  tribes 
for  which  Electron  has  a  partiality,  is  seledted, — of  a  thin, 
expanded,  delicate,  and  highly  sensitive  structure,  and  is 
placed  in  a  position  where  the  Genie  can  have  .free  access 
and  conta(^  with  it.  A  person  wishing  to  speak  with  another 
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at  a  distance  (whether  a  few  streets  or  a  thousand  miles 
away)  has  only  to  address  his  words  near  to  this  imp,  whose 
sensitive  body  is  immmediately  made  to  vibrate  in  harmony 
with  the  sound-waves  of  the  voice.  These  delicate  and  in- 
visible vibrations  are  recognised  and  received  by  the  Genie 
where  he  lies  enveloping  the  atoms  of  the  imp,  and  are  by 
him  carried  to  the  other  end  of  the  line  of  transit,  where 
they  are  repeated  by  him  in  the  body  of  another  imp  simi- 
larly placed  in  regard  to  the  conducing  medium,  with  the 
result  of  causing  corresponding  vibrations  in  the  air,  so  as 
.  to  reproduce  sounds  and  words  exadtly  corresponding  to 
those  emitted  by  the  speaker  at  the  distant  station,  so  that 
his  listening  friend  can  hear  them  instantly  and  exaAly  as 
they  were  pronounced, — so  exadtly  indeed  (as  probably  many 
of  you  have  had  an  opportunity  of  verifying)  that  the  person 
listening  can  say  at  once  **  This  is  Mr.  So-and-so,"  or  that 
is  an  Englishman,  an  Irishman,  a  Frenchman,  or  a  lady,  or 
a  child. 

Intelligence  so  transmitted,  by  either  of  these  methods, 
can  be  quickly  communicated  by  messenger  to  the  person 
for  whom  it  is  intended,  or  to  the  public  by  means  of  the 
newspaper  and  the  post ;  and  so  the  spirit  Electron  may  be 
said  to  supply  the  office  of  a  nervous  system  to  the  world, 
keeping  all  its  parts  in  immediate  sympathy  with  each  other, 
and  enabling  them  to  adt  in  harmony  for  the  general  advan- 
tage. And  thus,  by  the  immediate  and  unimpeded  inter- 
change of  intelligence,  and  the  prompt  removal  of  prejudices 
and  misunderstandings  throughout  the  world,  Ele<5lron  is 
becoming  one  of  the  chief  harbingers  of  the  **  good  time 
coming," — that  millennium  which  many  of  the  nations  are 
longing  for  and  looking  forward  to. 

The  delicate  perceptions  and  touch  of  women  are  found 
to  be  peculiarly  adapted  for  these  manipulations,  and  it  must 
be  gratifying  to  the  advocates  of  women's  rights  to  find  that 
a  new  field  has  thus  been  opened  up  for  their  employment 
which  is  at  once  congenial,  scientific,  and  remunerative.  In 
one  room  alone  at  the  London  Post-Office,  inSt.MartinVle- 
Grand,  there  are  a  thousand  female  clerks,  whose  adlive 
brains  and  fingers  are  constantly  at  work ;  and  from  this 
instance  we  may  judge  of  the  vast  army  of  women  employed 
in  the  service  of  Eledlron  throughout  the  world  ! 

The  movements  of  a  Spirit  such  as  Eledlron  are  essen- 
tially of  a  different  nature  from  those  of  material  things 
which  are  a£led  upon  by  the  laws  of  gravitation  and  other 
forces  which. are  readily  recognised  by  our  senses,  and  which 
can  be  intelligibly  comprehended,  measured,  and  pra<5tically 
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formulated.  Spirits  like  Electron,  being  almost  destitute  of 
weight,  cannot,  unless  in  a  slight  and  indirect  way,  be  influ- 
enced by  gravitation.  Their  inconceivably  rapid  motion  is 
entirely  unlike  that  of  gravitation,  being  more  of  the  nature  of 
mental  emotion  or  of  vibration  than  of  a  bodily  change  of 
place.  The  Eleflric  Spirit,  in  so  far  as  it  enters  into  the 
constitution  of  material  things,  and  funAionally  permeates 
and  envelopes  them,  will  accompany  the  world  in  all  its 
movements ;  but  in  other  respedts  it  will  not  accompany  it, 
and  will  only  but  slightly  participate  either  in  its  rotation  or 
its  orbital  motion. 

It  will  thus  be  understood  that  the  Earth,  in  its  diurnal 
motion,  brushes  through  and  athwart  the  portion  of  this 
spirit  that  lies  nearest  to  it  at  the  rate  of  17  miles  per 
minute  at  the  Equator,  and  at  a  gradually  diminishing  rate 
towards  the  Poles ;  or,  it  comes  to  the  same  thing  to  say 
that  the  Genie  traverses  the  surface  of  the  Earth  at  this 
rate  along  the  parallels  of  latitude  from  West  to  East.  One 
result  of  this  is  that  the  whole  army  of  magnetic  imps 
throughout  the  world  that  have,  from  their  size  and  consti- 
tution, the  requisite  freedom  of  movement,  must  continually 
assume  the  rectangular  or  military  position  towards  their 
great  chief ;  in  other  words,  they  will  point  in  the  diredtion 
of  the  terrestrial  Poles, — a  permanent  and  invaluable  phe- 
nomenon^  which,  utilised  in  the  guise  of  the  mariner's 
compass,  constitutes  one  of  the  greatest  blessings  to  man- 
kind. As  a  curious  presumptive  corroboration  of  this  idea, 
a  well-known  experiment  may  be  called  to  remembrance. 
If  a  rod  of  soft  iron  be  suspended  at  right  angles  to  the 
eledtric  or  magnetic  current, — that  is  to  say,  nearly  north 
and  south, — with  a  considerable  dip  to  the  north,  and 
smartly  and  repeatedly  struck,  so  as  to  put  its  particles  in  a 
state  of  vibration,  these  particles,  or  a  certain  portion  of 
them,  will  assume  the  deferential  or  military  attitude,  and 
retain  it  permanently^  along  with  the  magnetic  power  which 
it  confers,  thus  converting  the  rod  into  a  magnet. 

This  powerful  Genie  does  not  disdain  to  adt  the  part  of  a 
most  useful  and  obedient  servant  or  slave  to  mankind. 
Without  his  Spontaneous  assistance,  as  the  fermentative 
agent,  the  processes  of  baking  and  brewing  could  not  be 
successfully  carried  on.  In  the  nutrition  and  growth  of 
plants  he  adls  a  very  important  part,  and,  as  the  late  Sir 
Charles  Siemens  has  experimentally  proved,  can  be  used 
artificially  to  expedite  and  improve  their  fruit-producing 
powers  to  an  extraordinary  extent.  He  can,  by  a  little 
skilful  management,  be  made  to  work  sewing  and  other 
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domestic  machines  ;  to  ring  bells  of  warning  at  any  distance 
that  may  be  required  ;  to  transmit  messages  to  any  distance 
with  accuracy,  and  with  a  promptitude  that  no  human 
messenger  could  equal ;  to  adl  the  part  of  a  watchman,  and 
give  instant  warning  of  the  approach  of  burglars  or  thieves. 
He  can  send  warning  to  a  distance  of  the  escape,  and  anti- 
cipate the  movements,  of  criminals,  so  as  to  lead  to  their 
apprehension,  and  thus  prove  a  powerful  aid  to  law  and 
good  government.  He  will  even  detedt  the  outbreak  of  fire, 
ane  give  timely  warning  of  it.  He  transmits  true  time,  and 
keeps  our  clocks  in  harmony  with  each  other  in  all  parts  of 
the  kingdom.  He  gilds  and  plates  our  spoons  and  metallic 
goods ;  he  reproduces  to  any  extent  our  medals  and  works 
of  art,  including  the  most  valuable  engraving  plates.  He 
can,  at  a  safe  distance,  detonate  the  charges  used  in 
quarrying  and  mining,  and  can  explode  torpedoes  and  other 
explosive  contrivances,  whether  used  for  warlike  or  peaceful 
purposes. 

Dr.  Bain  suggests  that  he  should  be  employed  by  school- 
masters for  inflidling  the  various  degrees  of  punishment 
required  in  public  schools ;  and  it  has  been  proposed  that  he 
might  with  advantage  be  made  to  perform  the  office  of  public 
executioner,  and  by  an  instantaneous  and  certain  death  to 
do  away  with  the  hateful  and  sometimes  bungling  services 
of  that  functionary.  He  affords  to  scientists  the  means  of 
collecting  from  and  transmitting  to  all  parts  of  the  world 
invaluable  and  timely  information  and  warning  in  regard  to 
passing  events,  and  notably  to  the  state  of  the  weather  and 
the  approach  and  the  direction  of  storms,  so  as,  in  many 
cases,  to  give  time  and  opportunity  for  the  avoidance  of  the 
dangers  arising  from  them. 

There  is  a  gentleman  (Mr.  Robert  Davidson)  still  living 
in  Aberdeen,  and  whom  I  have  the  pleasure  of  calling  my 
friend,  who,  forty  years  ago,  constructed  an  electromotive 
machine  which  was  tried  on  the  Edinburgh  and  Glasgow 
Railway,  being  the  first  attempt  of  the  kind ;  but  the  speed 
attained  was  so  far  below  that  of  the  steam  locomotive  that 
the  undertaking  had  to  be  abandoned,  and  it  had  no  practi- 
cal results  at  the  time.  And  even  yet,  though  there  are  one 
or  two  electric  railways  in  operation  on  the  Continent,  there 
is  no  indication  shown  that  the  present  arrangement  will  be 
superseded  for  many  years  to  come. 

These  are  only  a  few  of  the  numberless  benefits  for  which 
we  are  indebted  to  Electron.  But  there  is  one  department 
of  public  and  domestic  importance  where  his  services  are 
available,  and  where  they  are  destined— possibly  at  no  distant 
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date — ^to  add  another  contribution  to  the  welfare  and  hap- 
piness  of  the  world :  he  can  be  made  to  assume  the  charadler 
of  an  angel  of  light,  and  to  give  forth,  by  self-ignition,  an 
unlimited  amount  of  light,  of  a  beauty  and  quality,  and 
freedom  from  noxious  effluvia,  superior  to  any  artificial  light 
that  can  compete  with  it. 

There  are  various  ways  in  which  the  Magi  and  other 
operative  assistants  have  been  able  to  effedt  this  transform- 
ation, but  the  usual  and  the  most  efficient  is  by  making  use 
of  the  intervention  of  another  Genie,  whom  scientists  have 
much  more  completely  under  their  command.  This  Genie, 
though  belonging  to  a  lower  order  of  beings,  has  within  the 
last  hundred  years  been  proved  to  possess  capacities — and 
has  had  them  praftically  employed — for  the  promotion  of 
the  power,  civilisation,  and  enrichment  of  mankind,  to  an 
extent  that  is  apt  to  mislead  the  ignorant  into  a  belief  that 
he  is  equal,  if  not  superior,  to  Electron  himself.  He  may 
be  described  as  a  hybrid,  generated  by  the  impregnation  of 
*  water  by  Eledtron,  and  is  invisible,  like  his  father,  but,  like 
other  beings  of  semi-terrestrial  origin,  is  continually  tending 
to  return  to  the  form  and  substance  of  his  mother.  He  is 
the  most  extensively  known  and  powerful  of  a  large  class  of 
similar  spirits,  the  result  of  the  intrigues  of  Electron  with 
nymphs  of  terrestrial  lineage,  and  he  derives  his  energy  and 
strength  from  his  father,  and  his  pliancy  and  instability  from 
his  mother. 

Vaporin,  as  he  may  be  designated,  can,  by  the  connivance 
of  men,  be  generated  within  strong  iron  closed  vessels ;  and 
by  the  continual  and  powerful  efforts  which  he  makes  to  es- 
cape, and  the  strength  he  puts  forth  while  making  his  escape, 
he  can  be  made  to  do  almost  any  kind  of  mechanical  work 
through  the  intervention  of  connecting  belts  or  chains,  and 
of  ingenious  and  appropriate  machinery.  Well,  this  Vaporin 
Genie  can  be  made  to  rouse  the  nobler  spirit  of  his  father 
into  violent  excitement  by  driving  to  and  fro,  across  his  path, 
a  number  of  eleftro-magnets,  at  the  rate  of  several  hundred 
times  in  a  minute,  and  thus  compelling  him,  in  accordance 
with  a  law  which  is  binding  upon  him,  continually  to  respond 
to  the  salaams  that  are  made  to  him  by  these  electro- 
magnets. And  in  the  pathway  to  the  magnets  there  can 
be  placed  small  gaps  or  interruptions  in  the  form  of  some 
material,  such  as  carbon,  which  he  can  pass  through  only 
with  difficulty.  And  so,  at  the  points  where  he  has  to  cross 
these  obstrudtions,  the  struggle  that  ensues  betwixt  him  and 
the  atoms  of  the  carbon  is  such  as  to  send  forth  a  flash  of 
light  that  can  be  compared  only  to  that  of  the  sun  itself. 
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The  light  produced  in  this  way,  then,  though  it  appears  to 
be  continuous,  is  in  reality  only  a  succession  of  rapid  flashes, 
running,  as  it  were,  into  one.  In  this  magical  transforma- 
tion of  eledlricity  into  light  the  part  performed  by  Vaporin 
is  merely  that  of  a  mechanical  slave,  and  which  could  be 
performed  almost  as  well  by  the  force  of  gravitation,  by 
wind  or  water  power,  or  by  muscular  strength. 

Though  it  has  suited  the  drift  of  this  paper  to  view 
Eledlron  as  a  spirit  specially  belonging  to  the  Earth,  where 
we  can  most  readily  perceive  and  understand  his  agency, 
there  can  be  no  doubt  that  he  extends  throughout,  and  fills 
the  universe  itself,  or  at  all  events  that  he  is  co-extensive 
and  homogeneous  with  light  itself,  which  we  know  reaches 
us  from  the  most  inconceivable  depths  of  space.  And  if  we 
can  only  speculate  in  regard  to  most  of  his  operations  here, 
how  little  can  we  know,  or  even  conceive,  of  the  entire  pur- 
poses for  which  he  is  employed  by  the  Almighty  Architect  ? 

If  we  can  imagine  any  part  of  space  to  be  devoid  of 
matter,  there  Electron  would  exist  in  his  pure  and  primitive* 
condition  as  a  pure  spirit.  But  with  his  power  of  motion  (at 
the  rate  of  576,000  miles  per  minute),  wherever  he  comes  in 
contaft  with  the  innumerable  accretions  of  matter,  whether 
great  or  small,  so  profusely  scattered  through  space,  he 
would  become  imbued  with  some  minute  portion  of  it ;  and 
this,  of  course,  is  the  form  in  which  we  have  our  experience 
of  him.  In  some  conditions  of  matter,  as  in  the  sun,  for 
instance,  through  means  of  the  commotions  and  rearrange- 
ments in  it  which  are  continually  taking  place,  and  in  which 
he  no  doubt  plays  an  important  part,  he  would  become  im- 
bued with  a  still  larger — ^though  yet  inconceivably  small — 
portion  of  it.  And  when  reflected  back  from  the  sun,  and 
now  assuming  the  form  of  light,  his  motion  would  be  retarded 
to  one-third,  or  192,000  miles  per  minute.  The  matter  or 
material  undulation  thus  diffused  through  space  reaches  our 
own  planet,  its  motion  being  still  further  retarded  by  our 
atmosphere,  in  a  form  too  attenuated  to  be  identified  by  the 
most  delicate  chemical  tests,  though  recognisable  by  the 
spedlroscope.  Yet,  minute  as  it  is,  I  believe  it  is  continually 
contributing  to  the  growth,  and  the  health,  and  the  beauty 
of  all  living  things,  as  well  as  producing  important  changes 
in  the  inorganic  world. 

An  ingenious — and  it  may  be  said  mysterious — instrument, 
the  Radiometer,  invented  by  Mr.  W.  Crookes,  F.R.S.,  seems 
to  afford  confirmation  of  the  idea  of  the  material  character 
of  light.  It  consists  of  four  thin  square  aluminium  plates, 
weighing  about  2  grains,  attached  to  and  proje<5ling  at  right 
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angles  from  a  slender  shaft  of  the  same  metal,  and  kept  in 
position  within  a  glass  vessel  from  which  the  air  is  ex- 
hausted* The  plates  are  bright  on  one  side  and  blackened 
on  the  other.  When  exposed  to  light  or  to  heat  the  shaft 
moves  with  a  constant  rotary  motion,  the  most  probable 
cause  of  which  seems  to  be  the  impetus  given  by  the  undu- 
lations of  light  or  heat  impinging  upon  the  bright  sides  of 
the  metallic  discs,  while  their  dark  sides  attract  and  absorb 
its  material  (?)  constituents,  and  are  thus  drawn  towards  it, 
so  that  the  bright  and  the  dark  sides,  thus  differently  adled 
on  by  the  light,  co-operate  together  in  producing  the  constant 
rotation.  The  fridlion  or  resistance  of  the  atmosphere  being 
removed,  and  the  pivots  on  which  the  axis  moves  being  very 
fine,  the  slightest  possible  force  is  sufficient  to  cause  the 
motion.  When  we  see  the  tremendous  force  exerted  by  so 
rare  and  delicate  a  substance  as  atmospheric  air,  when  put 
in  rapid  motion,  we  need  not  be  surprised  at  the  effedt  pro- 
duced in  this  instrument  by  the  momentum  caused  by  the 
immeasurably  greater  velocity  even  of  what  are  so  impon- 
derable as  the  waves  of  light.  But  strange  to  say,  when  the 
vessel  is  made  as  empty  as  it  is  possible  to  be  made,  by 
chemical  means,  the  motion  becomes  turned  in  the  opposite 
direction — a  phenomenon  for  which,  though  it  may  be  diffi- 
cult to  account,  I  would  venture  to  give  the  following 
explanation : — As  long  as  any  matter  remained  diffused, 
probably  in  the  form  of  aqueous  vapour  in  the  Torricellian 
vacuum  of  the  glass  vessel,  its  affinity  or  attraction  for  the 
light  would  draw  the  motion  in  the  direction  that  has  been 
described;  but  when  this  element  in  the  case  had  been 
withdrawn,  the  omnipresence  of  Electron,  with  his  more 
rapid  motion  and  his  preference  for  the  bright  side  of  the 
metallic  discs,  would  associate  the  light  with  himself  and 
attradt  the  bright  side  of  the  disc,  and  thus  draw  them  in 
the  opposite  direction  from  what  the  light  itself  did.  By 
entering  into  the  vacuum  in  the  glass  vessel,  and  being 
released  from  the  compression  of  the  atmosphere,  whatever 
material  atoms  might  be  in  union  with  Electron  would  have 
their  mutual  repulsion  greatly  augmented,  and  their  undu- 
lations being  thus  driven  against  the  bright  sides  of  the 
discs,  so  as  to  cause  their  movement. 

There  may  be  other  ways  of  explaining  the  adtion  of  this 
curious  and  suggestive  piece  of  apparatus,  but  they  all  tend 
to  confirm  the  idea  of  the  existence  of  matter  in  a  radiant 
and  inconceivably  minute  condition,  diffused  through  space, 
— in  fadt,  the  old  and  never  yet  abandoned  idea  of  a  uni- 
versal ether. 
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That  no  discovery  should  have  been  made  hitherto  of  this 
radiant  form  of  matter  in  all  the  analyses  that  have  been 
made  of  atmospheric  air  is  not  to  be  wondered  at.  There 
are,  indeed,  more  things  in  heaven  and  earth  than  are 
dreamed  of  in  our  philosophy.  Organised  and  living  ova,  or 
germs  of  many  kinds  of  living  organisms,  which  are  now 
believed — indeed  proved — to  exist  abundantly  in  the  air,  and 
to  subserve  important  functions  in  Nature,  were  never,  nor 
can  even  yet  be  visibly,  detedled  in  it.  And  how  incon- 
ceivably small  must  those  odoriferous  particles  be  which  we 
recognise  by  our  sense  of  smell !  The  particles  of  the  scent 
of  game,  or  of  a  man's  footsteps,  for  instance, — consider 
how  minute  they  must  be  to  be  spread  for  miles  across  the 
ground  so  as  to  serve  ^as  a  sure  guide  to  the  dog,  who  is  still 
more  highly  endowed  in  this  respeft  than  man.  How  infi- 
nitely numerous  and  minute  these  atoms  must  be,  and  how 
completely  beyond  the  power  of  detedtion,  except  through 
the  special  sense  of  smell  with  which  God  has  provided  us ! 
And  so  the  eleftric  or  **  radiant  "  matter,  as  it  is  called  by 
Mr.  Crookes,  in  an  inexpressibly  attenuated  form,  is  far 
more  likely  to  have  escaped  detection.  But  if  we  have 
faith  in  this  very  feasible  theory  of  the  universal  diffusion 
of  matter,  we  may  find  ourselves  in  a  better  position  for 
seeing  and  understanding,  to  some  small  extent,  God's 
method  in  the  creation  and  government  of  the  world. 

Taking  therefore  for  granted  the  existence  of  radiant 
matter,  or  ether, — or  chaos,  as  some  might  call  it, — ^we  must 
also  admit  the  probability  that  this  ether  is  continuous 
through  space, — throughout  interstellar  space,  we  may  say, 
— and  that  it  contains  in  itself  the  materials  out  of  which 
all  things  were  and  are  made :  the  stars,  worlds,  comets, 
aerolites,  and  whatever  is  gyrating  and  circulating  through 
its  vast  ocean.  If  the  proportion  of  matter  thus  held  in 
solution  by  Eledlron  be  inconceivably  small,  yet  as  it  extends 
through  a  space  that  is,  we  may  say,  infinitely  great,  and  is 
also  continually  replenished  by  his  solvent  power,  it  may 
therefore  be  admitted  to  be  sufficient  in  amount  for  the  stu- 
pendous purposes  we  have  supposed.  Out  of  the  matter 
thus  diffused  through  the  ocean  of  space  we  can  readily 
believe  all  things  to  have  been  made,  the  ether  itself  having 
been,  "in  the  beginning"  created,  but  "  without  form  and  void,'* 
by  the  fiat  of  God  Himself. 

The  identity— or  rather  homogeneity — of  the  material  of 
which  the  universal  Cosmos  is  composed  may  be  also  inferred 
from  the  composition  of  those  aerolites  which  are  from  time 
to  time  projeAed,  or  rather  I  should  say  drawn,  by  gravita- 
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tion^  upon  the  earth,  the  substances  composing  these  being 
found  to  be  quite  identical  with  the  components  of  our  own 
planet.  Electron  may  thus  be  said  to  make  all  the  Universe 
kin^  and  its  inhabitants  bone  of  the  same  bone,  and  flesh  of 
the  same  flesh,  as  ourselves ;  although  the  tjrpe  and  model 
of  their  physical  organisation  may  be  very  difierent, — ^indeed 
must  be  so, — in  conformity  with  the  diverse  influences 
afledling  them  in  respedt  to  gravitation,  distance  from  their 
central  suns,  periods  of  their  solar  circuits,  physical  or 
geological  condition,  of  the  planets,  and  other  astronomical 
elements.  But  still  we  are  all  formed  of  the  same  materials, 
energised  and  vitalised  by  the  same  eledtric  energy,  the 
same  light,  and  the  same  heat,  and  are  alike  the  subjedts 
and  children  under  the  government  of  the  same  supreme 
Sovereign. 

(To  be  continned). 


THE  ORIGIN  OF  SPECIES  FROM  MONGRELS 
BETWEEN  RACES  AND  OTHER  SPECIES. 

I  HE  following  researches  by  Herr  W.  O.  Focke,  which 
have  appeared  in  the  **  Botanische  Jahrbiicher  "  and 
*'  Naturforscher,"  though  relating  primarily  to  plants, 
extend  in  principle  to  the  entire  organic  world,  and  must  be 
welcomed  as  throwing  new  light  on  a  question  still  beset 
with  difiiculties. 

The  assumption  that  new  species  of  plants  may  in  the 
course  of  generations  be  evolved  from  hybrids  has  latterly 
gained  increasing  probability  in  consequence  of  various 
observations.  Still  the  influence  of  hybridism  upon  the 
origin  of  species  has  been  hitherto,  in  general,  regarded  as 
quite  subordinate.  This  view  Herr  Focke  combats  in  his 
memoir.  A  careful  study  of  those  genera  and  groups  of 
plants  in  which  numerous  transition-forms  obliterate  the 
boundaries  between  the  more  decided  species  has  led  him  to 
the  convidlion  that  the  ordinary  Darwinian  view  of  the 
origin  of  species  is  no  longer  sufficient.  According  to  Dar- 
win most  species  have  originated  by  the  gradual  modification 
and  differentiation  of  the  primitive  types.    In  accordance 
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with  this  view  the  occurrence  of  polymorphous  forms  can  in 
many  cases  be  explained  by  adaptation  to  modified  climatic 
and  local  circumstances.  Thus  the  development  of  the 
manifold  forms  in  the  group  Viola  tricolor^  where  we  find  the 
most  distinct  forms  adapted  to  distinct  local  conditions,  can 
be  very  well  comprehended  on  Darwinian  principles.  But 
for  the  explanation  of  polymorphism  in  other  groups  of 
plants  the  principle  of  variation  and  selection  proves  insuffi- 
cient. As  an  example  we  may  take  the  blackberries  (black-  • 
fruited  European  Rubus).  Herr  Focke  entered  upon  the 
study  of  this  group  as  early  as  1857,  i.e.^  prior  to  the  publi- 
cation of  Darwin's  great  work,  with  the  purpose  of  detedting, 
if  possible,  the  process  by  which  species  originate.  In  this 
rich  group,  although  the  individual  forms  chiefly  belong  to 
well-defined  races  or  species,  all  stages  of  the  process  of  the 
formation  of  species  are  well  represented.  The  fertility  of 
the  different  races  varies  as  greatly  as  the  strudlure  of  their 
pollen.  In  development  of  characters,  in  independence,  or 
connedlion  with  kindred  forms  there  occur  all  imaginable 
difiTerences,  so  that  we  cannot  conceive  of  any  grade  between 
the  variety  and  the  "  good  species  "  which  is  not  to  be  found 
among  the  blackberries. 

Particular  attention  must  be  given  to  the  texture  of  the 
pollen  in  the  difRerent  forms  of  blackberry.  Some  few,  such 
as  Rubus  casiu^  (Linn.),  R.  ulmfolim  (Schott)^  JR.  iomentosus 
(Bceck),  have  a  perfeAly  well-formed  pollen.  In  others  we 
find  a  mixture  of  the  granules, — i .  e.,  among  sound  pollen- 
grains  there  is  a  greater  or  smaller  number  of  misR>rmed 
useless  particles.  Such  a  degeneration  of  the  pollen  may 
be  due  to  the  influence  of  an  unfavourable  climate  or  to  de- 
feAive  nutrition.  But  all  the  blackberries  are  charaAerised 
by  their  wide  distribution,  their  remarkable  constancy,  and 
their  relative  independence  of  soil  and  climate.  Whilst 
among  the  blackberries  one  and  the  same  race  readily  adapts 
itself  to  very  different  local  conditions,  we  find,  on  the  other 
hand,  on  one  and  the  same  spot  of  ground  a  great  number 
of  different  races  growing  promiscuously.  It  seems,  there- 
fore, impossible  to  assume  that  the  partial  failure  of  the 
pollen  is  here  a  consequence  of  abnormal  vital  conditions. 
We  must  rather  suppose  that,  as  in  numerous  other  cases, 
the  heterogeneous  condition  of  the  pollen  is  connedted  with 
a  hybridity  of  descent.  That  the  blackberries  do  in  fadt 
very  frequently  produce  hybrids  is  certain.  JR.  casius  fer- 
tilises all  the  other  species  with  which  it  occurs  in  common, 
and,  like  various  oth^  species,  is  alwas^s  accompanied  by  its 
hybrid  progeny. 
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It  has  often  been  doubted  whether  permanent  species  can 
arise  from  hybrids.  Hybrids  between  species  mutually  re« 
mote  from  each  other  are  often  sparingly  fruitful.  But  we 
often  find,  e.g.,  in  JR.  casius  and  R.  tomentosus,  in  favourable 
localitiesi  all  intermediate  links  between  sterile  and  fairly 
fruitful  specimens.  Observation  further  shows  that  with 
time  fruitful  races  can  originate  from  hybrids  of  sparing 
fertility.  The  original  lack  of  permanence  in  hybrids,  as 
numerous  observations  prove,  loses  itself  often  entirely  in 
successive  generations.  Many  examples  are  also  known 
where  hybrids  artificially  produced  agree  exadtly  with  natu- 
rally occurring  "good  species."  Some  of  the  sparingly 
fruitful  hybrids  obtained  by  Herr  Focke  by  sowing  the 
fruits  of  R.  ccesius  and  R.  idam  cannot  be  distinguished  from 
the  Swedish  species,  R.  pruinus,  and  the  Pomeranian  R. 
maximus.  The  locally  distributed  blackberries  are  certainly 
in  great  part  mixtures  of  races  growing  in  the  same  distriA. 
On  the  other  hand,  it  is  certain  that  many  species  and  races 
with  mixed  heterogeneous  pollen  cannot  be  descended  from 
hybrids  of  known  living  forms.  To  be  consistent  we  must 
still  assume  that  these  are  also  hybrid  forms,  but  that  their 
origin  extends  far  back, — in  case  of  R.  fruticosm,  e.g.,  as  far 
as  the  Tertiary  epoch.  On  the  other  hand,  the  species  with 
homogeneous  pollen  may  be  regarded  as  of  unmixed  origin. 
From  the  circumstance  that  the  Rubus  seeds  are  often 
carried  about  by  animals,  and  from  their  great  adaptability, 
a  local  mixture  of  species  will  easily  have  occurred,  even 
though  under  certain  circumstances  the  immigrant  forms 
may  have  been  subsequently  displaced  by  their  competitors. 

In  the  struggle  for  existence  vitality  and  adaptability 
generally  determine  the  result.  Since  in  this  respedl,  as 
Darwin  has  shown,  individuals  of  mixed  origin  are  generally 
better  off  than  their  parents,  it  is  not  merely  conceivable, 
but  even  probable,  that  hybrid  races  may  survive  their 
ancestry.  The  disadvantage  of  a  heterogeneous  granulation 
of  the  pollen  is  comparatively  of  little  weight.  - 

If  we  now  consider  that  the  majority  of  our  cultivated 
plants  have  been  produced  by  crossing,  whilst  all  our  art 
and  all  the  exaggerated  influences  of  soil  and  climate  have 
not  been  able  to  effedt  much  change  in  given  natural  species, 
we  shall  not  be  able  to  resist  the  conviction  that  the  crossing 
of  species  and  races  has  a  greater  effedt  in  the  formation  of 
new  species  than  has  been  hitherto  credited.  The  prejudice 
which  uncritically  ascribes  all  creative  influence  to  the  soil 
and  the  climate  alone  must  be  overcome. 

In  order  that  mixtures  may  spring  up  in  Nature  decided 
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races  must  first  be  formed^  as  happens  by  isolation  and  in- 
breeding. By  crossing  the  stock  attributes  of  the  form  are 
increased,  since  new  properties  appear  in  the  hybrids  and  in 
their  offspring  which  are  added  to  the  sum  of  the  attributes 
of  both  parents.  A  richly  varied  material  is  thus  obtained 
by  crossing  kindred  species  or  races. 

On  the  basis  of  the  following  four  fafts  given  by  Darwin — 
(i)  the  greater  vitality  of  mongrels ;  (2)  their  variability ; 
(3)  the  seleftion  of  the  most  suitable  types  of  variable 
forms ;  and  (4)  the  survival  of  the  most  suitable  and  highly 
vitalised  forms — it  may  be  maintained  that  in  the  rule  the 
specific  types  of  the  future  will  appear  among  the  descendants 
of  mixed  races.  But  as  there  is  no  absolute  boundary  be- 
tween varieties  and  species,  there  can  be  only  a  graduated 
difference  between  the  origin  of  species  from  the  hybrids 
between  species,  and  that  from  the  hybrids  between 
varieties. 

The  views  thus  developed  concerning  the  origin  of  species 
differ  only  in  appearance  from  those  of  Darwin.  Their 
import  lies  merely  here, — that  they  extend  the  vision  of  the 
inquirer  who  seeks  to  understand  the  causes  and  the  nature 
of  Evolution. 


VI.    THE    HEALTH    EXHIBITION. 
No.  11. 

I^N  revisiting  this  display  we  certainly  found  not  a  few 
objedls  of  interest  which  we  had  either  overlooked 
on  previous  occasions  or  which  had.  been  recently 
added.  At  the  same  time  our  first  impression — to  wit,  that 
many  of  the  articles  on  view  had  but  a  very  remote  and 
doubtful  connexion  with  health,  and  were  consequently  here 
as  intruders — was  strengthened. 

The  models  representing  portions  of  old  London  are  now 
complete,  or  nearly  so.  But  whether,  when  compared  with 
modern  structures,  they  give  us  quite  as  much  scope  for 
self-congratulation  as  is  rashly  assumed,  is,  to  say  the  least, 
not  proven.    The  London  which  they  represent  was  certainly 
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unsanitary.  But  it  had  this  defeft^  not  in  virtue  of  the 
style  of  architedlure  then  in  vogue,  but  by  reason  of  the 
narrowness  of  the  streets,  the  absence  of  drainage,  the  pre- 
sence of  cesspools  within  doors,  and  the  dirty  habits  of  the 
inmates.  Supposing  all  these  drawbacks  removed,  there  is 
no  reason  why  houses  construdled  as  in  the  specimens  before 
us  should  not  be,  to  say  the  least,  as  favourable  to  health  as 
the  most  monotonous  row  of  villas  or  ^'  desirable  residences '' 
ever  run  up  by  a  modem  jerry-building  speculator. 

The  **  Journal  of  Science  "  is  not  an  organ  of  art,  and  we 
have  therefore  no  call  to  enlarge  on  the  superior  aesthetic 
charafter  of  these  dwellings  of  our  forefathers.  But  we 
may  at  least  ask  whether  the  increasing  monotony  or  uni- 
formity of  our  domestic  architedlure  and  of  our  modem 
costumes  is  not  evidence  of  decreasing  specialisation  in 
modern  life  ?  We  know  that  this  view  is  not  in  accordance 
with  the  teachings  of  so  eminent  an  authority  as  Mr. 
Herbert  Spencer ;  but  we  fear  it  is  borne  out  by  fa£ls  of 
many  kinds. 

In  our  last  notice  of  the  Exhibition  we  regretted  the 
apparent  absence  of  models  showing  the  evils  due  to  the  sin 
of  tight  lacing  and  to  the  use  of  high-heeled  boots.  We 
are  glad  to  own  ourselves  mistaken.  There  are  models,  in 
plaster,  of  the  liver  of  a  healthy  woman  and  of  the  same 
organ  in  a  wasp-waisted  votary  of  fashion.  Along  with 
them  are  models  of  the  feet  of  wearers  of  high-heeled, 
narrow-toed  boots,  as  compared  with  the  normal  female  foot. 
The  crippled  and  distorted  members  are,  in  good  sooth, 
ugly  to  the  very  verge  of  repulsiveness.  But  what  must  we 
think  of  a  writer  who  seeks  to  argue  that  these  self-inflidted 
deformities  are  at  bottom  the  fault  of  the  male  sex,  and 
especially  of  **  man  dodtors  "  ?  Yet  the  writer  even  con- 
tends that  such  absurdities  would  vanish  if  ladies  would 
exclusively  consult  medical  women  !  Our  acquaintance  with 
the  profession  has  been  somewhat  extensive,  but  we  never 
met  with  a  medical  man  who  did  not  protest  against  tight- 
lacing  and  other  vagaries  of  fashion,  and  who  did  not  carry 
his  remonstrances  to  the  point  of  occasionally  offending 
foolish  lady-patients.  The  notion  that  ladies  dress  to  please 
men  we  have  often  heard  utterly  scouted  by  the  fair  sex,  as 
simply  a  "  piece  of  masculine  conceit."  Nor  do  we  believe 
that  the  normal  man,  of  any  grade  of  culture,  admires 
debility  in  woman,  even  if  it  is  wrapped  up  in  the  deceitful 
term  "  delicacy."  When  he  does  it  is  a  sign  that  whole- 
some instinfls,  which  may  be  traced  far  down  the  zoological 
series,  have  been  eliminated  from  his  nature  by  mistraining 
and  morbid  public  opinion. 
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The  bulk  of  the  exhibits  in  the  seftion  of  dress,  however 
interesting  to  the  historian  and  the  sociologist,  have  but  a 
very  remote  connection  with  health.  One  thought  struck 
us  as  we  gazed  upon  the  figure  and  costume  of  a  fop  of  the 
early  days  of  George  III.,  now  more  than  a  century  ago, 
concerning  the  evidently  thin  texture  of  the  garments  then 
worn  by  men.  Very  few  of  us  could,  save  on  a  few  excep- 
tional days  in  summer,  endure  the  cool  clothing  of  our 
ancestors.  Were  they  more  tolerant  of  cold  than  are  we, 
or  are  the  seasons  less  genial  ? 

Another  point  is  the  wide  range  of  colour  then  permissible 
in  male  costumes,  as  compared  with  the  present  narrow 
limits.  But  to  this  we  have  already  referred  as  a  case  of 
anti-differentiation. 

In  this  same  dress-department,  or  gallery,  or  whatever 
else  it  may  be  named  in  the  modern  language  of  Exhibi- 
tionists, we  noticed  not  a  few  articles  interesting  enough  in 
themselves,  but  surely  out  of  place.  Thus  there  was  a 
glass  case  of  dye-wares,  unlabelled.  We  noticed  indigo, 
sa£9ower,  turmeric,  gall-nuts,  catechu,  and  several  of  the 
aniline  dyes.  But  fascinating  as  are  the  tinctorial  arts,  as 
one  of  the  highest  developments  of  applied  chemistry,  it  is 
doubtful  whether  they  contribute  much  to  health.  It  may 
even  be  suspedled  that  the  dyed  or  printed  garment  conceals 
dirt  which  the  fibre  in  its  original  state  would  betray. 

Glove-making  is  in  full  operation  for  the  instruction  of 
visitors.  But  the  glove,  save  in  severe  weather,  is  not  a 
sanitary  appliance.  It  is  merely  an  incumbrance  with  which 
Mrs.  Grundy  compels  us  to  shackle  ourselves  all  the  year 
round,  but  which  men  of  sense  are  eager  to  throw  off  if  no 
one  is  looking. 

Among  the  long  series  of  grates  and  stoves  for  cooking 
and  warming  houses,  we  came  upon  a  model  and  specimens 
illustrating  the  Jameson  patent  process  for  coke-burning 
with  utilisation  of  the  volatile  products,  now  allowed  to 
escape  into  the  air.  There  was  no  one  in  attendance,  but 
from  the  labels  we  learnt  that  from  a  ton  of  coals  burnt 
there  are  obtained  oils  to  the  extent  of  5*65  gallons  and 
27  lbs.  of  sulphate  of  ammonia.  Concerning  the  value  of 
the  oil  it  is  difficult  to  hazard  even  a  guess  without  knowing 
whether  it  is  rich  or  poor  in  benzol,  toluol,  anthracene,  &c. 
The  yield  of  sulphate  of  ammonia  is  not  encouraging.  To 
obtain  a  ton  of  sulphate  of  ammonia,  worth  at  present 
^15  155.,  there  must  be  burnt  nearly  828  tons  of  coal,  and 
from  the  returns  must  be  deducted  the  value  of  the  sulphuric 
acid  required  to  absorb  and  combine  with  the  ammonia.   If, 
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however,  we  consider  the  enormous  quantity  of  coal  yearly 
converted  into  coke,  it  is  to  be  greatly  regretted  if  even  so 
small  a  proportion  of  recoverable  ammonia  should  be 
allowed  to  go  to  waste.  If  the  coke  obtained  is  of  good 
quality,  and  the  working  cost  is  low,  the  process  may  be,  as 
we  heartily  hope,  remunerative. 

In  a  court  displaying  objedts  of  art  from  India — beautiful, 
indeed,  but  altogether  beside  the  question — we  noticed  ah 
interesting  exhibit  of  the  tea-culture  of  India.  There  are 
specimens,  in  pots,  of  the  varieties  of  the  tea-shrub  chiefly 
cultivated  in  India,  and,  looking  not  too  happy  in  their 
imperfedlly-lighted  locality ;  there  are  samples  of  the  produce, 
and  there  is  an  elaborate  map  of  the  empire  showing  the  tea- 
producing  distri(£ls,  whilst  a  statistical  diagram  shows  the 
rapid  manner  in  which  the  consumption  of  Indian  tea  is 
gaining  ground  upon  that  of  China. 

Amongst  the  recent  additions  to  the  Exhibition  is  the 
display  of  the  London  water-companies.  We  see  there 
specimens  of  the  water  furnished,  models  of  filter-beds, 
sections  of  mains,  and,  in  short,  all  the  appliances  for 
earning  heavy  dividends.  But  there  is  no  feature  from  which 
an  anxious  public  may  learn  whfen  the  long-hoped-for  reform 
in  the  Metropolitan  water-supply  is  to  be  eifefled,  and  when 
we  shall  no  longer  be  called  upon  to  pay  at  a  higher  rate 
for  water  because  our  rents,  rates,  and  taxes  have  been 
raised  I 

In  our  last  notice  of  this  Exhibition  we  ventured  to  ex- 
press our  regret  that  the  influence  of  worry  and  anxiety  in 
promoting  debility  could  not  be  brought  home  to  the  British 
public.  We  find,  however,  that  on  August  4th  a  "  Confer- 
ence "  will  be  opened,  in  connexion  with  the  Exhibition,  on 
the  bearings  of  education  upon  public  health.  The  Confer- 
ence is  to  continue  for  a  week,  and  its  discussions  are  to  be 
arranged  under  the  following  heads : — 

I.  Conditions  of  healthy  education.  2.  Infant  training 
and  teaching :  a.  Kindergarten ;  b.  Instruflion  generally. 
3.  Technical  teaching:  a.  Science;  6.  Art;  c.  Handicrafts; 
d.  Agriculture ;  e.  Domestic  economy.  4.  Teaching  of  music 
in  schools.  5.  Museums,  libraries,  and  other  subsidiary  aids 
to  instrudtion  in  connecStion  with  schools.  6.  Training  of 
teachers  :  under  this  head  will  be  considered  the  right  pro- 
fessional preparation  for  teachers  in — a.  Elementary;  b. 
Intermediate  and  higher ;  c.  Special  and  technical  schools. 
7.  Inspe(5tion  and  examination  of  schools  :  a.  By  the  State; 
6.  By  the  universities ;  c.  By  other  public  bodies.  8.  Or- 
ganisation of  elementary  education.     9.  Organisation  ot 
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intermediate  and  higher  education.  lo.  Organisation  of 
university  education,  ii.  Systems  of  public  instruftion  in 
various  countries. 

What  will  be  the  conclusions  reached  we  do  not  venture 
to  forebode.  Perhaps  we  shall  be  told,  on  the  authority  of 
amateur  biologists  and  psychologists,  that  anxiety  and  work 
under  pressure,  especially  in  childhood  and  early  youth,  are 
conducive  to  health ;  that  "  cram  "  is  not  merely  salutary, 
but  is  the  only  way  to  train  up  eminent  discoverers  and  in- 
ventors. Or,  perhaps,  we  may  confess  that  we  have  been 
going  year  by  year  more  widely  astray,  and  that  our  educa- 
tional arrangements,  if  the  "  wonder,"  are  scarcely  the  "  envy" 
of  the  civilised  world. 


VII.    THE    EXTRACTION    OF   GOLD. 

**  And  is  not  gold  the  god  of  earth." 

P.  J.  Bailby. 

SILT  is  in  these  days  justly  and  generally  considered  as  a 
M^  humiliating  failure  if  in  any  industrial  operation  we  do 
not  secure  pracJlically  the  whole  of  the  valuable  pro- 
ducts. The  farmer  seeks  to  reap  and  gamer  in  the  entire 
crops  which  have  grown  and  ripened  on  his  acres.  If  pre- 
vented by  bad  weather  he  bewails  his  bad  luck  if  foolish ; 
and  if  prudent  and  energetic,  he  secures  a  Gillwell  harvest- 
drying  machine.  The  manufafturer,  of  every  kind  and 
grade,  is  always  on  the  alert  to  utilise  the  whole  of  the  raw 
materials  which  enter  his  fa(5tory,  and  if  any  waste  products 
are  formed  he  moves  heaven  and  earth  to  turn  them  to  ac- 
count, or  to  extract  from  them  some  portion  at  least  which 
may  have  a  market  value. 

Instances  of  the  success  of  such  endeavours  are  familiar 
not  merely  to  praftical  men  in  any  department,  but  to  the 
whole  reading  public.  The  prevention  of  waste  and  the 
utilisation  of  refuse,  from  coal-tar  down  to  the  waste  soap- 
suds of  the  woollen  mills,  have  served  **  to  point  a  moral 
and  adorn  a  tale  "  almost  to  weariness. 

Such  being  the  undoubted  tendency  of  the  age  it  may 
strike  us  as  strange — as  scarcely  in  faft  credible — that  in  an 
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important  metuUurgical  process  fully  one-half  of  the  sub- 
stance sought  for  is,  in  these  days  when  Science  and 
pra(5tice  are  supposed  to  walk  hand  in  hand,  still  allowed  to 
go  to  waste.  It  will  not  lessen  the  surprise  of  our  readers 
on  learning  that  the  material  thus  wasted  is — gold  ! 

So  unexpe(5ted  is  this  statement  that  we  think  it  necessary 
to  present  briefly  the  testimony  of  mining  engineers,  as- 
sayers,  and  others  of  long  and  special  experience.  Thus 
Prof.  Jack,  Geologist  to  the  Government  of  the  Colony  of 
Queensland,  says : — "  I  believe  that  from  50  to  90  per  cent 
of  the  gold  contained  in  some  of  our  complex  ores  is  being 
lost." 

From  California,  and  from  the  gold-mining  distriAs  of 
America  generally,  comes  substantially  the  same  complaint. 
Of  this  we  may  be  convinced  on  reading  over  the  last  Report 
issued  by  the  DireAors  of  the  United  States  Mint,  at  Wash- 
ington. In  this  Report  we  find  the  testimony  of  Mr.  B. 
Paul,  one  of  the  oldest  and  best  mining  authorities  of  Cali- 
fornia. He  says — "  As  far  as  California  is  concerned  I  am 
satisfied  that  not  more  than  40  per  cent  of  her  gold  is  ex- 
traAed  [i.e.,  40  per  cent  of  all  contained  in  the  stone  that 

has  been  treated] Our  present  general  system  of 

mining  is  based  upon  the  idea  that  gold  is  mainly  coarse, 
while  examination  will  show  that  the  high  percentage  is  in 
atoms  finer  than  flour  itself.  In  my  experiments  gold  has 
been  taken  up  so  fine  that  it  would  not  subside  in  distilled 
water  in  less  than  from  five  to  ten  minutes."  He  asks  fur- 
ther, "  Can  you  save  gold  of  this  kind  by  running  water 
down  stream  ?  Can  you  obtain  gold  of  this  kind  without 
minute  reducftion  ?  Therein  lies  the  secret  of  high  assays 
before  working  and  small  returns  after." 

Prof.  Eggleston,  one  of  the  most  eminent  metallurgical 
chemists  of  America,  calculates  the  loss  at  "  between  50 
and  60  per  cent  "  of  the  total  gold  present  in  the  ore  ope- 
rated upon. 

Mr.  C.  S.  Dicken,  F.R.G.S.,  in  a  paper  read  in  March 
last  before  the  Royal  Colonial  Institute,  quoted  the  amount 
of  gold  aftually  contained  in  the  **  Disraeli  pyrites  "  from 
the  Charters  Towers  DistricJl,  Queensland,  as  being  on  an 
average  4  ozs.  14  dwts.  13  grains  per  ton.  But  the  quantity 
of  gold  aftually  obtained  from  this  ore  on  the  present  sys- 
tem is  only  ij  ozs.,  or  a  loss  of  70  per  cent.  Another 
Queensland  sample,  Mr.  Joske's  **  Ravenswood  pyrites," 
gives  on  assaying  a  ozs.  18  dwts.  19  grs.  of  gold  to  the  ton. 
But  on  the  ordinary  system  of  working  it  cannot  be  treated 
at  all  at  a  profit;  and  is  hence  lying  idle. 

Digitized  by  VjOOQIC 


4x8  The  Extraction  €fGM.  [July, 

In  shorty  summing  up  all  the  fadts  and  all  the  other  evi- 
dence bearing  upon  the  question^  we  can  only  re-affirm  the 
statement  made  in  a  former  volume  of  the  **  Journal  of 
Science,"  that  ''  when  treating  the  most  tra(5table  of  the 
sulphuretSy  battery  amalgamation  {i.c^  the  process  at  pre- 
sent in  use  in  California  and  Australia)  does  not  secure 
more  than  45  per  cent  of  the  gold/' 

We  may  here  glance  at  the  change  which  has  latterly 
come  over  gold-mining  and  gold-finding  in  general.  When 
the  auriferous  fields  of  California  and  Australia  were  first 
opened  up,  the  precious  metal  was  obtained  in  nuggets  of 
different  sizes,  and  in  grains  or  sand,  which,  though  small, 
were  distinctly  visible  to  the  naked  eye.  These  grains  and 
nuggets  were  obtained  by  washing,  and  subsidence  from  the 
sands,  gravels,  and  other  detritus  resulting  from  the  weather- 
ing of  auriferous  rock.  The  process  was  simple,  and  re- 
quired little  of  either  capital  or  metallurgical  skill.  But 
these  washings  or  diggings  have  been  pra(5tically  exhausted. 
Whether  similar  deposits  may  or  may  not  exist  in  Central 
Africa,  in  New  Guinea,  or  in  unexplored  parts  of  South 
America,  is  not  here  the  question. 

The  gold-miner  has  now  to  go  to  work  in  a  more  system- 
atic manner.  Quartz  reefs — i.e.^  beds  of  quartz  rock  con- 
taining auriferous  pyrites — occur  sometimes  near  the  surface, 
but  sometimes  only  at  considerable  depths,  and,  contrary  to 
a  popular  notion,  these  reefs  do  not  necessarily  become  poorer 
the  deeper  the  miner  descends,  but  very  frequently  richer. 
Hence  the  ordinary  practice  is  now  to  sink  down  to  or  below 
the  reef,  to  drive  levels,  break  up  the  stone,  and  send  it  up 
to  the  surface  for  further  treatment. 

This  gold-stone,  however,  differs  not  merely  in  the  per- 
centage of  gold  contained,  but  in  other  features  which  have 
a  very  important  bearing  upon  the  process  of  extraction. 
Where  merely  quartz  rock  and  iron  or  copper  pyrites  ac- 
company the  gold  and  silver,  the  process  is  comparatively 
simple ;  but  when,  as  is  often  the  case,  the  sulphurets  of 
antimony,  lead,  zinc,  &c.,  occur,  there  is  great  difficulty, 
waste  of  the  mercury  used,  and  a  loss,  as  we  have  seen,  of 
the  greater  part  of  the  gold  demonstrably  present  in  the 
stone. 

The  method  of  extracting  the  gold  from  the  stone  may  be 
found  described  in  full  detail  in  every  text-book  of  metal- 
lurgy ;  still,  for  the  better  understanding  of  what  has  to 
follow,  it  is  here  described  in  outline.  The  lumps  of  quartz 
rock  are  ground  up,  by  means  of  stampers  with  water,  to 
such  a  degree  of  fineness  that  it  can  pass  through  a  sieve 
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containing  225  apertures  to  the  square  inch.  It  is  then 
ground  up  with  mercury,  and  washed  over  a  series  of  amal- 
gamated copper  plates  and  flannel  filters,  by  which  the  gold 
is  supposed  to  be  arrested.  In  reality  very  much  of  it,  as 
we  have  seen,  escapes.  The  powder  of  the  rock  is  far  too 
coarse ;  many  minute  particles  of  gold — locked  up,  so  to 
speak,  in  the  centre  of  these  particles — escape  the  adtion  of 
the  mercury  altogether.  Much  of  the  gold,  too,  amalgamated 
or  not,  floats  away  on  the  surface  of  the  water,  and  is  lost. 
Hence  Locke,  probably  the  first  authority  on  the  subje<!l, 
though  he  did  not  see  his  way  to  doing  away  with  the  use 
of  water  in  the  extra(£tion  of  gold  from  quarts  stone,  calls  it 
"  the  greatest  robber." 

Further,  by  grinding  up  with  the  wet  mass  no  small  por- 
tion of  the  mercury  is  rendered  **  sick,"  as  the  technical 
term  is.  In  this  state  it  is  incapable  of  readily  combining 
with  metallic  gold  or  silver,  and  floats  away  on  the  surface 
of  the  water  in  a  fine  film.  This  sickening  or  killing  of  the 
mercury  is  very  much  promoted  if  a  little  oil  or  grease  from 
the  machinery  finds  its  way  into  the  amalgamation-pan.  If 
anyone  wishes  to  see  what  sick  mercury  is,  he  need  only 
grind  a  little  of  this  metal  up  in  a  mortar  with  water  and 
fine  sand  or  earth.  If  he  continues  this  process  long  enough 
he  will  find  that  the  metal  loses  its  tendency  to  run  together 
in  globular  drops,  and  can  only  be  collefted  together  with 
great  difficulty. 

The  water  also  facilitates  the  adtion  of  sulphurets  of  anti- 
mony, &c.,  upon  the  quicksilver.  Sometimes,  indeed,  where 
these  ingredients  are  abundant,  the  whole,  as  the  miners 
term  it,  gets  into  "  a  mess,"  from  which  neither  the  gold 
can  be  extradled  nor  the  mercury  recovered  on  paying 
terms. 

In  consequence  of  the  deficient  yield  of  many  of  the 
kinds  of  quartz  rock,  and  the  practical  impossibility  of 
working  others  at  all,  some  of  the  mines  in  Queensland  have 
been  abandoned,  and  others  are  carried  on  at  a  profit  far 
below  what  they  ought  to  yield.  At  the  same  time  the 
**  tailings  "  or  residues  of  ore  which  have  been  ground  and 
submitted  to  the  amalgamation  process  have  accumulated 
to  the  extent  of  many  thousands  of  tons.  These  tailings 
still  contain  a  very  fair  proportion  of  gold,  as  is  pi^oved  by 
the  assay,  but  they  cannot  on  the  ordinary  principle  be  re- 
worked at  a  profit. 

In  consequence  of  this  annoying  state  of  affairs  Mr.  W. 
Pritchard  Morgan,  a  North  Queensland  mine-owner,  and 
Mr.  J.  Needham  Longden,  an  Australian  mining-engineer 
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And  metallurpcal  expert,  came  over  to  London  about  a  year 
ago  to  consult  with  the  leading  British  and  Continental 
metallurgists^  and  to  devise,  if  possible,  some  more  excellent 
way.  After  many,  and  we  may  say  costly  experiments,  they 
came  upon  a  totally  new  process,  which  in  the  opinion  of 
the  best  judges,  and,  what  is  more,  in  adtual  trials  on  the 
large  scale,  bids  very  fair  to  get  over  the  difficij^tieak  which 
we  have  above  enumerated. 

The  inventors  propose,  in  the  first  place,  to  comminute 
the  ore  not  in  a  wet  state,  but  perfectly  dry.  The  pulve- 
rising process  is  effected  not  by  means  of  a  battery  of 
stampers,  but  by  means  of  a  ''  Jordan  "  pulveriser.  This 
apparatus  adts  not  by  grinding  or  stamping,  but  by  imparl 
or  concussion,  something  after  the  manner  of  a  Carr's  dis- 
integrator. The  stone  is  reduced  to  a  powder  as  fine  as 
flour,  so  that  it  passses  through  a  sieve  of  8100  meshes  to 
the  square  inch,  or,  in  round  numbers,  forty  times  as  fine  as 
is  done  in  the  old  process.  Hence  all  the  loss  dependent  on 
the  circumstance  that  much  gold  remains  still  locked  up 
within  the  grains  or  fragments  of  quartz  or  pyrites  is  got 
rid  of.  The  use  of  water  is  dispensed  with  entirely,  and 
though  the  pulverising  is  so  much  more  perfe<5t  it  is  effe<!led 
at  an  average  cost  of  Ss.  per  ton,  as  against  i6s.  6i.  per  ton 
by  the  stamping  process,  so  that  here  already  there  is  a 
saving  of  8s.  bi.  per  ton. 

We  come  next  to  the  amalgamation.  The  mercury  is 
applied  dry  and  hot.  The  ore,  reduced  as  above  to  an  im- 
palpable powder,  is  passed  upwards  through  a  column  of 
heated  mercury  30  inches  in  height,  and  during  this  passage 
it  is  kept  constantly  distributed  through  the  mercury  by  an 
ingenious  self-adting  apparatus.  The  details  of  this  part  of 
the  process  can  not  be  intelligibly  described  without  the  use 
of  plates,  or,  bet^r  still,  of  a  working  model.  We  can 
merely  say  that  Qe  ground  ore  is  fed  into  a  hopper  at  the 
top  of  a  revolving  tube.  Passing  down  this  it  is  centrifu- 
gally  forced  into  the  mercury,  and  would  then,  in  conse- 
quence of  its  lower  specific  gravity,  at  once  rise  to  the 
surface.  To  prevent  this  too  rapid  escape  it  is  constantly 
agitated  in  the  mercury  by  a  set  of  revolving  blades.  These 
can  be  adjusted  in  their  number,  in  their  speed  of  rotation, 
and  in  the  angle  at  which  they  are  set,  so  that  the  pulverised 
ore  can  be  kept  in  contadl  with  the  heated  mercury  for  a 
longer  or  a  shorter  time,  according  to  the  quality  of  the 
stone  which  is  being  operated  on.  A  steam  jacket  outside 
the  pan  maintains  the  mercury  at  the  temperature  desired. 
When,  finally,  the  ground  ore  reaches  the  top  of  the  column 
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of  mercury,  it  meets  a  strong  blast  of  air  which  blows  it 
across  the  concentrating  chamber.  "  The  particles  of  sand 
fall  in  different  parts  thereof  in  accordance  with  their  spe- 
cific gravity,  the  light  waste  being  conveyed  by  the  air- 
current  to  a  waste-pipe  which  condufts  it  away." 

It  will,  of  course,  be  evident  that  as  any  particle  of  gold 
combines  with  the  mercury  to  form  an  amalgam  its  specific 
gravity  is  increased,  and  it  falls  down  to  a  conical  receptacle 
in  the  bottom,  where  it  can  be  let  off  from  time  to  time  as 
convenient. 

It  is  scarcely  necessary  to  insist  on  the  vast  advantages 
of  this  method  of  amalgamation  over  the  old  wet  process. 
The  mercury,  hot  and  dry,  comes  into  immediate  and  close 
contact  with  every  particle  of  gold  or  silver  present,  which 
can  hence  scarcely  escape  without  amalgamation.  The 
water  is  no  longer  there  to  interfere  or  to  carry  away 
fine  films  of  gold  upon  its  surface,  the  mercury  does  not 
become  sick,  and  the  whole  process  is  completely  under 
control. 

We  must,  however,  beg  leave  to  make  one  sugjgestion : 
so  far,  as  we  perceive,  the  inventors  purpose  using  pure 
mercury.  We  submit  that,  especially  in  cases  where 
antimony  sulphides,  &c.,  are  present,  they  would  find  it 
advantageous  to  use  the  sodium-amalgam,  first  proposed  by 
Mr.  W.  Crookes,  F.R.S.,  and  which  has  done  good  service 
in  the  hands  of  metallurgists  in  various  parts  of  the  world. 
The  quantity  of  sodium  which  has  to  be  added  is  so  minute 
that  it  would  neither  appreciably  increase  the  working  cost 
nor  modify  the  specific  gravity,  the  fluidity,  &c.,  of  the 
mercury.  Consequently  the  mechanical  arrangements  for 
distributing  the  ground  ore  through  the  mercurial  column 
would  remain  the  same. 

Passing,  however,  from  considerations  of  what  should  or 
must  be,  to  the  records  of  aAual  experience,  we  find  the 
teachings  of  theory  fully  borne  out  in  praftice.  In  con- 
jundlion  with  Messrs.  Jordan,  Son,  and  Commans,  the 
mining  engineers,  of  52,  Gracechurch  Street,  the  gentlemen 
previously  named  have  had  an  extensive  plant  for  the 
extracJlion  of  gold  eredled  at  Stratford  Market,  and  have 
there  put  their  process  to  the  test  of  work.  It  has  been 
found  that  the  "  Disraeli  pyrites,"  mentioned  above  as 
yfelding  in  Queensland,  by  the  old  process,  ij  ozs.  of  gold, 
or  30  per  cent  of  the  contents  as  per  assay,  gives  by  the 
new  process  4  ozs.  5  dwts.  11  grains,  or  91  per  cent — a 
clear  gain  of  nearly  3  ounces.     Mr.  Joske's  **  Ravenswood  " 
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pyrites,  mentioned  above  as  found  to  be  incapable  of  treat- 
ment in  Queensland,  yielded  2  02s.  12  dwts.  20  grains,  or 
89  per  cent  of  its  total  contents.  This  increased  yield  of 
the  precious  metal  is  obtained,  further,  not  at  an  increased 
but  at  a  diminished  working  cost. 

In  addition  to  obtaining  a  greatly  improved  production  at 
a  reduced  outlay,  there  are  certain  collateral  advantages 
which  must  not  be  overlooked.  In  the  first  place  water  is 
dispensed  with.  This,  in  a  country  like  Britain,  may  seem 
a  trifling  point;  but  in  many  gold-fields — in  Australia, 
California,  and  South  Africa — ^water  is  often  very  scarce, 
and  the  introdudlion  of  a  process  in  which  it  is  not  required 
will  be  no  small  boon  to  the  mining  communities. 

Another  consideration  is  that  the  process  is  self-a(5ling. 
The  amsdgamation  apparatus  may  be  locked  up  in  a  strong 
room,  and  will  go  on  with  its  duty  undisturbed.  Thus  there 
is  neither  opportunity  for  pilfering,  nor  are  the  men  exposed 
to  the  fumes  of  mercury. 

Though  this  invention  emanates  from  persons  more 
diredlly  connedled  with  the  gold  industry  of  Queensland, 
we  must  not  for  a  moment  suppose  that  the  process  is 
applicable  there  only.  In  other  parts  of  Australia,  in 
California,  Mexico,  &c.,  the  very  same  conditions  prevail, 
and  the  same  waste  is  going  on,  for  which  we  have  here 
the  remedy.  It  must  especially  be  noted  that  though  many 
samples  of  quartz  from  the  Wynaad,  and  other  distri<5ts  of 
India,  are  found  when  assayed  to  contain  fair,  and  even 
large,  percentages  of  gold,  yet  the  mines  in  question  are 
not  remunerative.  We  are  surely  warranted  in  believing 
that  this  new  process  is  the  condition  needed  to  make  these 
mines  commercially  successful. 

It  is  estimated  that  at  present  the  annual  output  of  gold 
for  the  whole  world  is  3^20,000,000.  Now  if  we  leave  out 
of  view  the  inferior  stone,  the  waste  ores,  and  the  ac- 
cumulated heaps  of  tailings,  we  may  form  some  idea 
of  the  value  of  a  process  which,  if  generally  put  in 
pradlice,  must  increase  this  yield  by  at  the  least  25  to  30 
per  cent. 

The  process  has  been  patented  in  all  countries  where 
gold-mining  is  likely  to  be  carried  on.  The  patents  for  the 
United  Kingdom  (No.  5235,  November  5th,  A.D.  1883,  and 
No.  5236,  of  the  same  date)  are  taken  out  in  the  respective 
names  of  Thomas  Rowland  Jordan,  and  of  Thomas 
Rowland  Jordan  and  John  Needham  Longden.  To  these 
specifications  we  must  refer  our  readers  for  further  par- 
ticulars. ^         , 
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In  pronouncing  this  new  process  one  that  will  make  an 
epoch  in  the  metallurgy  of  the  precious  metals  as  signal, 
doubtless,  as  that  due  to  Sir  H.  Bessemer  and  to  Messrs. 
Gilchrist  and  Thomas  in  the  treatment  of  iron,  we  must 
not  omit  to  point  out  that  we  have  taken  every  precaution 
to  assure  ourselves  of  the  bona  fide  charafter  of  the  inven- 
tion. With  fair  play  it  will  especially  add  greatly  to  the 
prosperity  of  Australia  and  of  India.  It  deserves,  therefore, 
a  full  and  a  candid  examination. 
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ANALYSES     OP     BOOKS. 


The  Wonders  of  Plant-Life  under  the  Microscope.    By  Sophie 
Bledsoe  Herrick.     London  :  W.  H.  Allen  and  Co. 

The  author  of  this  ably-written  work  treats  in  succession  of  the 
beginnings  of  life, — an  ominous  subje(5l,^-of  single-celled  green 
plants,  of  fungi  and  lichens,  of  liverworts  and  mosses,  of  ferns, 
the  physiology  of  plants,  of  corn  and  its  congeners  (among 
which  are  here  included  the  orchids),  '<  the  microscope  among 
the  flowers,"  pitcher-plants,  and  insedlivorous  plants. 

It  will  be  evident,  from  this  sketch  of  the  contents  alone,  that 
Miss  Herrick  has  sought  not  to  furnish  a  systematic  treatise  on 
Botany,  but  to  give  a  number  of  detached  pi(5lures  illustrating 
some  of  the  most  interesting  portions  of  the  science. 

In  the  first  chapter  the  writer  discloses  her  point  of  view, 
which  is  scarcely  that  of  the  modem  biologist.  She  speaks  of 
an  '^  Intelligence  which  can  and  does  fill  every  portion  of  this 
infinity  of  worlds  with  full,  perfe(5l,  and  exquisite  life."  We 
might,  perhaps,  ask  Miss  Herrick  how  she  has  ascertained  that 
every  portion  of  the  universe  is  filled  with  life,  and  by  what 
standard  she  measures  perfe(5lion  ?  She  speaks  of  ^<  the  subtle 
scepticism  of  the  human  heart,"  of  **  the  world  in  its  innate 
unbelief,"  and  of  Science  as  being  "  its  own  antidote."  Does 
it  require  one  ?  Passing  from  these  refie(5lions,  which  we  sub- 
mit savour  more  of  a  tra(5l  than  of  a  scientific  treatise,  she  gives 
a  clear  account  of  the  vegetable  cell,  and  of  its  contents,  proto- 
plasm, <<  responsible  for  much  bitter  and  rancorous  warfare." 
But  whose  is  in  truth  the  responsibility  ? 

This  chapter  concludes,  perhaps  with  doubtful  relevance,  with 
certain  comments  on  the  relations  between  man  and  the  lower 
animals.  Says  Miss  Herrick : — "  It  is  hard  to  find  anywhere  a 
deep  chasm  which  separates  our  race  from  the  myriad  forms  of 
life  beneath  if  we  ignore  man's  spiritual  nature.  On  the  phy- 
sical side  man  is  undoubtedly  allied  to  brute  nature,  as  he  is  on 
the  spiritual  side  to  the  Divine."  But  if  we  grant  a  <'  spiritual 
side  "  to  man,  can  we  deny  it  to  the  lower  animals  ?  There  is 
probably  no  faculty  or  emotion  present  in  ourselves  which  in  a 
lower  grade  is  demonstrably  absent  in  them.  The  very  same 
arguments  used  in  favour  of  man's  continuance  after  death  may 
be  advanced  also  on  behalf  of  '<  our  poor  relations."  If  the 
phenomena  of  Spiritualism  prove  that  man  is  not  solely  mate- 
rial, Uiey  have  shown  the  same  concerning  dogs  and  birds.  The 
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introdudlion  of  this  passage  is  the  more  to  be  regretted  since  it 
has  absolutely  no  conne(5tion  with  the  "  wonders  of  plant-life." 

The  succeeding  chapter,  on  single-celled  green  plants,  is  well 
written  and  admirably  illustrated,  most  of  the  figures  being 
drawn  from  Nature,  we  presume,  by  the  author  herself.  But  at 
the  conclusion  she  raises  the  question  as  to  the  nature  of  the 
*'  vital  force,"  and  speaks  of  the  theistic  solution  as  <<  too  simple^ 
perhaps,  for  those  who  are  bent  upon  looking  back  through 
millions  of  ages  to  the  fiery  gas  out  of  which,  they  say,  not  only 
our  worlds  and  systems  of  worlds  have  been  developed."  But 
such  simple  solutions  cut  off  Science  at  its  very  root. 

The  chapter  on  fungi  and  lichens  deals,  among  other  low 
forms  of  plant-life,  with  ba(5leria,  the  muscardine  of  the  silk- 
worm, the  parasite  which  destroys  flies,  Listerism,  and  esculent 
fungi.  Phallus  impudicus^  which  is  here  misprinted  Phajus^  is 
strangely  described  as  being  of  great  beauty.  The  fun(5lion  of 
the  lichens  in  decomposing  rocks,  and  thus  aiding  in  the  great 
process  of  soil-making,  has  been  omitted. 

In  discussing  the  ferns  Miss  Herrick  speaks  of  "  the  most 
perfedl  manifestations  of  vegetable. life."  So,  then,  unless  per- 
fe(5lion  admits  of  degrees,  all  plants  are  not  "  perfedl,"  as  was 
intimated  in  the  beginning  of  the  book. 

In  the  chapter  on  com  and  its  congeners  we  find  an  Agassizian 
idea  : — "  The  dim  prophecies  that  have  been  struggling  for  utter- 
ance through  all  the  language  of  vegetable  life  here  find  their 
fulfilment."  Indeed,  throughout  all  the  work,  we  find  no  decisive 
evidence  that  the  author  accepts  the  principle  of  Evolution. 

The  fecundation  of  the  orchids  is  described  at  some  length. 
But  Miss  Herrick  is  too  sweeping  when  she  says — '<  To  begin 
with,  they  are  epiphytes  or  air-plants."  She  knows  perfecSl^ 
well  that  the  orchids  of  cold  climates  grow  in  the  soil  like  ordi- 
nary plants.  On  the  same  page  we  read : — '<  In  Darwin's 
charming  little  volume  upon  the  fertilisation  of  orchids,  multi- 
tudes of  forms  are  represented  with  an  astounding  number  of 
variations  of  stru(5lure  (<  contrivances  *  he  calls  them,  though  he 
ignores  the  Contriver),  to  insure  the  cross-fertilisation  of  these 
plants."  Perhaps  it  might  have  been  more  judicious  if  Darwin 
had  written  ''  quasi-contrivances  " — a  term  which  would  have 
harmonised  better  with  their  origin  on  the  principle  of  Natural 
Seledlion,  and  would  have  evaded  the  above-cited  quirk  on  the 
part  of  one  who  owns  herself  so  largely  his  debtor.  We  are 
very  glad  to  find  that  Miss  Herrick  makes  no  attempt  to 
deny  hybrid  fertilisation.  She  writes : — "  There  are  manv  in- 
stances  where  a  hybrid  is  produced  by  the  fertilisation  of  one 
variety,  species,  or  even — in  rare  and  exceptional  cases — genus 
by  the  pollen  of  another." 

In  a  very  interesting  chapter  on  the  pitcher-plants  the  author 
writes — •*  for  a  living  representation  of  the  mighty  Dinotnis  of 
geologic  times  was  subsequently  found.    If  these  words  imply 
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that  a  living  specimen  of  the  Moa  has  been  found,  Miss  Herrick 
is  under  a  mistake.  But  a  more  important  error  is  the  assertion 
that  <'  a  development  in  one  dire(5lion  is  invariably  accompanied 
by  a  correlative  development  in  another."  Fossils  have  been 
found  whose  dentition  and  extremities  would  respe(5lively  assign 
them  to  widely  different  places  in  the  Animal  Kingdom. 

A  very  curious  fa(5l  is  mentioned  in  the  account  of  the 
pitcher-plants.  A  species  of  moth,  XanthopUra  semicrocea^  both 
in  the  adult  and  the  larval  state,  possesses  peculiarities  which 
enable  it  to  overcome  the  dangers  encountered  by  other  inse(5ts 
in  the  tubes  of  Saracenia. 

In  the  following  chapter,  devoted  to  the  more  typically  carni- 
vorous plants,  the  author  returns  to  Darwin,  and  prefaces  an 
acknowledgment  of  the  treasures  of  fa(5l  which  he  has  given  to 
the  world  with  the  words  **  however  strongly  we  may  and  do 
dissent  from  his  conclusions  taken  as  a  whole."  This  judgment 
is  not  very  different  from  that  which  we  must  pass  upon  the  work 
before  us.  As  a  statement  of  fadls  we  can  and  do  recommend 
it,  but  its  theoretical  portions  are  certainly  not  on  a  level  with 
the  science  of  the  day,  or  in  harmony  with  what  we  believe  to 
be  the  truth. 


Longman's  Magazine,     No.  XVIIL     April,  1884.      London : 
Longmans  and  Co. 

This  number  contains  a  "  New  Theory  of  Sun-spots,"  by  Mr.  R. 
A.  Pro(5lor.  The  author  holds  that  the  spots  are  regions  of 
cooling  and  not  of  greater  heat,  and  are  probably  due  to  the 
adlion  of  forces  working  from  within  expansively.  If  this  view 
is  corredt  a  season  of  sun-spots  must  be  a  season  of  diminished 
heat  radiation  from  the  sun,  and  we  on  earth — and  the  denizens, 
if  any,  of  the  other  planets — must  suffer  from  cold. 

If  below  the  luminous  surface  of  the  sun  there  are  regions  of 
darkness,  we  may  ask  how  does  this  fa(5l  agree  with  the  nebular 
hypothesis  ?  If  the  sun  has  been  formed  by  the  gradual  c^on- 
densation  of  a  "  fire-mist,"  surely  its  interior  should  be  the 
hottest  portion,  or  at  any  rate  not  the  coldest. 

It  is  further  recorded  here  that  on  a  certain  occasion  there  was 
observed  "  an  eje(5lion  of  matter,  solid  or  liquid  ^or  if  vaporous, 
then  of  great  density),  at  velocities  so  great  tnat  the  ejedled 

matter  could  never  return  to  the  sun In  this  case  the 

ejedled  matter  is  now  travelling,  with  velocity  constantly  dimi- 
nishing, but  never  to  be  entirely  lost,  into  the  depths  of  inter- 
stellar space." 

If  the  sun  is  thus  in  the  habit  of  Squandering  his  Substance, 
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throwing  out  instead  of  receiving  meteorites,  his  exhaustion  as 
a  heat-  and  light-giving  centre  may  be  perhaps  a  few  million 
years  nearer  than  has  been  surmised. 

"  A  Pilgrimage  to  Selborne,*'  by  T.  E.  Kebbel,  is  thoroughly 
imbued  with  loving  memories  of  Gilbert  White.  It  is  sad  to 
think  what  changes  have  been  wrought  on  the  flora  and  fauna  of 
even  that  peaceful  district.  Sad,  too,  that  anyone  unless  a 
great  naturalist  should  bear  the  title  of  '<  Lord  Selbome."  But 
we  do  not  give  peerages  to  men  of  Science  in  "  this  our  highly- 
favoured  country." 

Mr.  T.  E.  Kebbel  writes  : — "  For  it  is  not  only  the  closeness 
of  his  observation  and  the  extent  of  his  knowledge  in  Natural 
History  which  delight  us  in  his  pages.  The  tone  of  satisfa(5lion 
and  contentment  which  they  everywhere  breathe ;  a  love  of  and 
devotion  to  Nature,  unbroken  by  that  strife  and  trouble  which 
nowadays  penetrate  to  the  remotest  recesses  of  our  island,  .  .  • 
contribute  at  least  an  equal  share  of  the  pleasure  which  they 
inspire." 


Twelfth  Annual  Report  of  the  United  States  Geological  and  Geo- 
graphical Survey  of  the  Territories,  A  Report  of  Progress 
of  the  Exploration  in  Wyoming  and  Idaho  for  the  year  1878. 
Part  I.  By  F.  V.  Hayden,  United  States  Geologist. 
Washington  :  Government  Printing-Office.     1883. 

This  bulky,  elaborate,  and  richly-illustrated  volume  contains  the 
report  of  Dr.  C.  A.  White  on  the  Invertebrate  Palaeontology  of 
the  regions  explored,  that  of  Orestes  St.  John  on  the  Geology  of 
the  Wind-River  Distri(5l,  and  of  S.  H.  Scudder  on  the  Tertiary 
Lake  Basin  of  Florissant,  Colorado.  The  second,  or  zoological 
se(5lion,  embraces  the  report  of  A.  S.  Packard,  jun.,  on  the  Phyl- 
lopod  Crustacea,  and  the  report  of  R.  W.  Shufeldt  on  the  Oste- 
ology of  certain  American  Birds,  especially  the  Tetraonidas  and 
Cathartidae. 

We  must  first,  however,  notice  Dr.  Hayden*s  Preface,  from 
which  it  appears  that  the  present  Survey  must  be  regarded  as 
definitely  at  an  end.  The  sum  voted  by  Congress  for  completing 
the  publication  of  the  results  was  exhausted  by  the  end  of  June, 
18829  And  five  volumes  remain  awaiting  completion.  This  is 
much  to  be  regretted.  At  the  same  time  men  of  Science  all 
over  the  world  must  admire  the  scale  on  which  the  Survey  was 
condu(5led  and  the  liberality  shown  in  the  distribution  of  its  pub- 
lications. 

Perhaps  the  most  interesting  of  the  reports  in  this  volume  is 
that  of  the  Palaeontology  of  the  Florissant  Basin,  probably  the 
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richest  locality  in  the  known  world  for  fossil  inse(5ls.  In  a  single 
summer  it  has  yielded  double  the  number  of  specimens  which 
Heer  obtained  from  the  CBningen  beds  during  thirty  years.  On 
comparing  the  produce  of  the  two  localities  we  observe  a  striking 
difference  as  regards  the  distribution  of  the  different  orders.  In 
both  the  Orthoptera,  Arachnida,  Myriapoda,  and  Lepidoptera 
are  very  poorly  represented  ;  the  Hemiptera  are  nearly  equal  in 
both  ;  but  whilst  48  per  cent  of  the  CEningen  fossils  belong  to 
the  Coleoptera,  this  order  at  Florissant  includes  only  13  per  cent. 
The  Diptera  form  30  per  cent  at  Florissant,  and  7  at  CEningen  ; 
whilst  the  Hymenoptera  amount  to  40  per  cent  in  the  former,  and 
only  14  in  the  latter. 

Among  the  Hymenoptera  70  to  80  specimens,  representing 
about  30  species,  have  been  found  of  wasps.  A  Polistes  is  re- 
markable as  retaining  traces  of  a  greenish  blue  metallic  tint. 
Another  case  of  the  survival  of  colour  occurs  in  a  specimen  be- 
longing to  the  Chrysidae. 

Of  ants  about  4000  specimens  have  been  distinguished.  Ich- 
neumons, both  small  and  large,  are  well  represented,  and  prove 
the  species  of  inse(5ls  in  which  these  parasites  could  oviposit. 

One  butterfly,  in  fine  condition,  has  been  described  as  Prodryas 
persephone.  Two  more  diumals  appear,  distin(5l  from  any  living 
genus,  but  nearly  allied  to  Prodryas. 

The  number  of  the  Diptera — especially  Culicidse,  Chirono- 
midae,  and  Tipulidae — is  remarkable,  and  proves  that  had  man 
existed  in  the  Tertiary  epoch  he  would  have  found  it  by  no  means 
a  golden  age. 

Among  the  Coleoptera  two-fifths  of  the  whole  belong  to  the 
Rhyncophorous  series,  in  striking  contrast  to  what  is  observed  in 
the  European  tertiaries.  The  water-beetles  are  not  numerous, 
and  there  are  no  large  Dytisci,  as  at  CEningen.  Silphidse,  His- 
teridse,  Dermestidas,  and  Ptinidas  are  few,  pointing  to  a  not  over 
plentiful  supply  of  animal  refuse.  Coccinellidae  and  Telephoridae 
are  also  scarce,  whence  we  should  argue  that  plant-lice  cannot 
have  been  very  abundant. 

The  Lamellicornes — or  as  our  American  friends  prefer  to  call 
them,  after  the  French  fashion,  Scarabaeidae — are  moderately  nu- 
merous ;  but  until  we  know  what  proportion  of  them  belong  to 
the  flower-haunting,  and  what  to  the  dung-feeding  group,  we  can 
draw  no  conclusion  as  to  the  presence  of  ruminant  animals. 

It  is  remarkable  that  few  land-  and  fresh-water-shells  have 
been  found.  There  is  a  species  of  Planorbis  with  a  thin  shell 
and  always  damaged,  a  Physa^  and  a  single  specimen  of  a  bi- 
valve. Eight  fishes  have  been  found ;  also  a  sparrow-like  bird 
(Palaospiza  Bella),  with  bones  and  feathers  tolerably  complete,  a 
plover,  and  a  finch.  The  plants  are  very  numerous,  and  from 
90  to  100  species  have  been  determined  by  M.  Lesqueroux. 

From  the  chara(5ler  both  of  the  animcds  and  the  plants,  the 
climate,  at  the  time  of  these  deposits,  is  supposed  to  have  been 
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similar  to  that  of  the  shores  of  the  Mediterranean.  Nearly  all 
the  species  which  have  been  thoroughly  studied  are  of  a  tropical 
^-or  at  least  subtropical — nature.  Their  position  in  time  is  con- 
sidered to  be  in  the  later  Eocene  or  early  Miocene. 

Dn  Shufeldt,  in  his  memoir  on  the  '<  Osteology  of  the  Cathar- 
tidsB,**  which  are  now  considered  to  form  a  family  distin<5l  from 
the  vulturine  Falconidas  of  the  Eastern  Hemisphere,  describes 
all  the  American  genera  and  species.  The  question  whether  a 
second  species  of  condor  {Sarcoramphus)  exists,  or  if  the  speci- 
mens so  named  are  merely  immature  forms  of  the  ordinary  5. 
gryphuSf  is  still  undecided. 


Bulletin  of  the  Philosophical  Society  of  Washington.    Wash- 
ington :  1883. 

Among  the  papers  which  have  been  read  before  the  Society  is 
one  on  <'  Recent  Investigations  of  the  Lighthouse  Board  on  the 
Anomalies  of  Sound  from  Fog  Signals."  The  author  exposes 
the  common  error  that  sound  is  always  heard  in  all  directions 
from  its  source  according  to  its  intensity  or  force,  and  according 
to  the  distance  of  the  hearer  from  it.  He  proves,  for  instance, 
that  a  sound  is  sometimes  inaudible  when  comparatively  near  at 
hand,  and  becomes  distin(5l  when  the  hearer  removes  to  a  greater 
distance.  Again,  whilst  sound  is  generally  heard  further  with 
the  wind  than  against  it,  yet  under  certain  circumstances  the 
reverse  is  the  case. 

Mr.  J.  J.  Woodward,  the  retiring  President,  read  an  exceed- 
ingly interesting  address  on  *^  Modern  Philosophical  Conceptions 
of  Life."  As  the  subjedl  of  this  paper  will  probably  be  consi- 
dered at  length  in  our  pages  at  no  distant  date,  we  shall  not  here 
enter  upon  its  discussion. 

Mr.  C.  A.  White  and  Mr.  Antisell  both  conclude  that  on  great 
plains  Artesian  wells  have  failed  to  be  of  any  practical  value  for 
the  irrigation  of  land. 

Mr.  Elliott  Coues  read  a  paper  on  the  **  Possibilities  of  Proto- 
plasm," which  has  also  been  republished  under  the  title  ''Biogen  : 
a  Speculation  on  the  Origin  and  Nature  of  Life.  Dr.  Coues  up- 
holds the  existence  of  a  special  vital  principle  which  he  contends 
is  the  cause,  not  the  result,  of  the  peculiar  properties  of  proto- 
plasm. He  challenges  men  of  Science  to  show  what  is  the 
chemico-physical  difference  between  living  and  dead  protoplasm. 
He  defines  <<  soul "  as  that  quantity  of  spirit  which  a  living  body 
may  or  does  possess.  ''  Spirit,"  again,  he  takes  to  be  immaterial, 
self-conscious  force,  whilst  life  consists  in  the  animation  of 
matter  by  spirit.    The  substance  of  mind  he  terms  biogen  or 
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**  soul-stuff,"  and  defines  it  as  spirit  in  combination  with  the 
minimum  of  matter  necessary  to  its  manifestation. 

Hence  it  would  seem,  according  to  the  speaker,  that  spirit 
may  combine  with  matter  in  various  proportions. 

This  paper  led  to  a  discussion  in  which  some  strange  views 
were  brought  to  light. 

Mr.  Doolittle  maintained  that  in  biology,  just  as  in  chemistry, 
in  physics,  and  in  astronomy,  we  must  have  what  we  still  lack — 
a  measure.  He  asks,  *'  Is  there  more  life  in  two  mice  than  in 
one  mouse  ?  In  a  horse  than  in  a  mouse  7  *'  The  term  '<  auto- 
matic," as  used  by  Mr.  Coues,  he  considers  "  a  confession  of 
biological  ignorance." 

Mr.  Powell  pointed  out  that  in  the  reasoning  of  Dr.  Coues 
there  was  a  fundamental  and  fatal  error,  <'  the  axiom  that  the 
whole  equals  the  sum  of  all  its  parts  had  been  assumed  to  be 
true  qualitatively  as  well  as  quantitatively."  He  himself  "  ad- 
mitted neither  force  nor  a  vital  principle,  but  merely  matter  in 
motion.  Three  relations  were  always  to  be  borne  in  mind,  viz,, 
quantity,  quality,  and  succession,  whereas  the  physicist  falls  into 
error  by  considering  only  the  quantitative  relation." 

Mr.  Gill  thought  there  was  a  tendency  on  the  part  of  biologists 
ignorant  of  philosophy,  and  philosophers  ignorant  of  biology,  to 
make  a  distind^ion  between  organic  and  inorganic  matter,  and  to 
call  in  a  vital  force. 

Mr.  C.  S.  Busey  read  a  memoir  on  "  The  Influence  of  the  Use 
of  High-heeled  Shoes  upon  the  Health  and  Form  of  the  Female, 
and  upon  the  Relations  of  the  Pelvic  Organs."  The  author 
contends  that,  in  addition  to  the  distortion  of  the  foot,  there  is 
danger  of  increased  obliquity  of  the  pelvis,  which  may  be  an 
important  fad^or  in  the  causation  of  certain  disorders  of  the 
female  reprodu<5Uve  organs. 

Mr.  Gill  proposes  a  modification  in  %he  arrangement  of  the 
insedlivorous  mammals.  He  unites  the  typical  Insedlivora  and 
the  Dermaptera  in  one  order,  but  regards  them  as  sub-orders. 
He  distributes  the  true  or  typical  Insedlivora  into  two  groups 
chara(5terised  chiefly  by  the  molars. 

The  volume  closes  with  an  **  Annual  Address,"  by  Mr.  W.  B. 
Taylor,  who  takes  for  his  subjed^  "  Physics  and  Occult  Qualities." 
We  have  here  a  destru<5live  criticism  of  kinematic  theories.  The 
kinematist  tells  us  that  adtion  at  a  distance  is  a  metaphysical 
impossibility,  whilst  the  dynamist  assures  us  quite  as  positively 
that  adtion  at  no  distance  is  a  demonstrated  physical  impossi- 
bility. Is  there,  then,  no  motion  at  all  ?  We  are  reminded  of 
Newton's  didlum  that  adtion  at  a  distance  is  a  manifest  ab- 
surdity ;  but  we  hear  less  frequently  that,  in  his  "  Optics,"  the 
same  philosopher  subsequently  asked  **  Have  not  the  small  par- 
ticles of  bodies  certain  powers,  virtues,  or  forces,  by  which  they 
adl  at  a  distance?"  Not  unjustly  does  the  author  remark, 
"  There  is  no  mystery  in  the  world  of  mind  that  is  not  fully 
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paralleled    by    mysteries    as    bewildering    in    the   worid    of 
matter/' 

The  refledlion,  however,  naturally  suggests  itself  that  the 
author,  as  well  as  Mr.  J.  J.  Woodward  and  Mr.  Elliott  Coues, 
andy  on  the  other  hand,  their  opponents,  may  be  regarded  as 
travelling  beyond  the  legitimate  boundaries  of  Science,  and 
raising  issues  with  which  the  human  intelleA  is  unable  to 
grapple. 


The  Utility  and  Morality  of  Vivisection.    By  G.  Gore,  LL.D., 
P.R.S.     London :  Kolckmann. 

This  valuable  pamphlet  is,  as  we  learn  from  the  title-page, 
« issued  by  the  Association  for  the  Advancement  of  Medicine  by 
Research."  It  need  scarcely  be  said  that  we  are  gratified  at  any 
manifestation  of  life  and  acftivity  in  a  body  of  which  so  very 
little  is  to  be  heard. 

The  author  begins  by  defining  the  term  **  Vivisedtion  "  as  used 
in  his  title.  It  is  to  include  **  those  experiments  to  which  Besti- 
arians  objecft,  viz.,  all  kinds  of  painful  ones  on  animals.''  One 
misfortune  is  that  they  consider,  or  at  least  call,  all  experiments 
upon  animals  '<  painful." 

With  an  amount  of  patience  and  self-control  which  is  truly 
admirable,  Mr.  Gore  wades  through  the  cavils,  the  quibbles,  the 
illogicalities  of  the  Bestiarians, — matter  of  such  a  nature  that 
we  can  scarcely  understand  how  it  can  be  believed,  much  less 
uttered,  by  men  and  women  in  their  sound  senses, — and  exposes 
its  fallacious  nature.  He  shows  that  hatred  of  Science  alto- 
gether is  to  a  large  extent  a  ruling  principle  with  these  fanatics. 
He  reminds  his  readers  that  at  one  time  it  was  a  violation  of 
"  public  sentiment  "  to  watch  the  motions  of  the  heavenly  bodies. 
He  shows  that  if  the  results  obtained  by  the  physiologist  are 
sometimes  doubtful,  such  is  the  case  also  even  in  the  simpler 
and  easier  sciences,  in  physics,  in  chemistry,  and  in  astronomy 
itself.  Yet  such  uncertainty  is  held  to  be  a  reason  not  for  dis- 
continuing experiments  and  observations,  but  for  multiplying 
them  under  varied  conditions.  The  uncertainty  of  results  in 
physiology  is  merely  somewhat  greater  in  degree  than  in  the 
other  sciences. 

The  Bestiarians,  it  appears,  complain  of  the  existence  of  true 
physiologists  who  work  simply  for  the  love  of  truth,  without  any 
thought  of  the  "  good  of  mankind."  This,  Mr.  Gore  shows,  is 
merely  a  case  of  the  division  of  labour.  One  man  discovers, 
another  applies.    Why  should  such  a  division  be  objedled  to  ? 

The  fanatics  further  assert  that  **  we  have  splendid  and  rapidly 
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developing  methods  in  hundreds  of  other  dire(5lionSy  *'  and  that 
if  vivisedlion  were  utterly  stopped  the  result  would  be  ''  the 
finding  of  far  better  and  more  certain  means  of  discovery."  Can 
the  utterers  of  such  froth  name  even  one  such  means  7  If  they 
can,  why  do  they  keep  silence  ? 

Agitations  generally  are  not  marked  by  truthfulness ;  but  the 
Anti-vivi8e(5lion  movement,  wherever  it  exists,  has  been  above 
all  others  charadlerised  by  an  excess  of  falsehood  in  every  form. 
The  prominent  part  which  England  has  taken  in  this  hubbub 
has  certainly  contributed  to  lessen  the  already  slight  respe<5l  in 
which  she  is  now  held  abroad.  For  the  country  which  is  the 
very  head-quarters  of  "  sport'* — in  other  words,  of  the  infli<5lion 
of  pain  for  pure  amusement — ^to  objecft  to  comparatively  few  and 
generally  slight  inflidlions  of  pain  in  pursuit  of  knowledge, 
seems  to  other  nations  the  ne  plus  ultra  of  inconsistency  and 
hypocrisy. 

We  can  conscientiously  recommend  Mr.  Gore's  pamphlet,  and 
we  trust  it  may  have  a  wide  circulation.  Greater  adlivity  is 
called  for  among  men  of  Science.  The  tadlics  of  the  enemy 
have  been  to  go  on  throwing  dirt,  in  the  hope  that  some  of  it  at 
least  will  stick, — to  pour  out  inve<5lives,  well  knowing  that  a 
falsehood  may  be  uttered  in  few  words,  whilst  its  exposure  will 
often  necessitate  many. 


Sunspottery ;  or,  What  do  we  Owe  to  the  Sun  ?  A  Popular 
Account  of  the  Spots  on  the  Sun,  their  Phenomena,  Nature, 
and  Cause,  with  an  Inquiry  into  their  alleged  Influence 
upon  the  Weather,  Famines,  Pestilences,  Commercial 
Panics,  &c.  By  J.  A.  Westwood  Oliver.  London: 
Simpkin,  Marshall,  and  Co. 

We  do  not  know  whether  the  author  of  this  pamphlet  is 
responsible  for  the  inelegant,  and  in  our  humble  opinion  super- 
fluous, word  "  sunspottery."  His  conclusion  is  given  very  un- 
mistakably. He  remarks  that  the  sun's  a(5livity  waxes  and 
wanes  periodically,  that  his  radiation  undergoes  a  corresponding 
variation,  that  our  meteorological  conditions  which  depend  upon 
the  solar  heat  fludluate  accordingly,  and  that  these  events  more 
or  less  diredUy  related  to  the  accident  of  weather  exhibit  a  like 
change,  are  each  and  all  assumptions  supported  only  by  evidence 
of  the  weakest  kind  ;  and  can  we  be  expecfted  to  hang  our  faith 
-  upon  a  chain  of  reasoning  every  link  of  which  is  defedlive  7  " 
He  adds,  in  conclusion,  "We  may  say,  then,  that  an  im- 
partial examination  of  the  evidence  available  leads   to   but 
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'one  conclusion,  which  is  that  sunspottery  is  not  what  it  is  repre- 
sented to  be,  but  is,  for  the  most  part,  humbug.'* 

This  inference  Mr.  Oliver  draws  from  the  admittedly  con- 
fli<5ling  characfter  of  the  evidence  brought  forward.  The  grand 
difficulty  is  that  periods  of  heat  and  cold  are  not  felt  simulta- 
neously over  the  whole  earth,  but  are  confined  within  arbitrary 
limits.  The  mild  winter  we  have  had  in  Europe,  accompanied 
by  a  correspondingly  hot  summer  in  the  Southern  Hemisphere, 
led  many  people  to  believe  that  the  earth  was  passing  through 
a  wave  of  heat,  whether  connedled  with  the  number  and  mag- 
nitude of  sun-spots  or  not.  But  lo !  our  mild  winter  was 
accompanied  by  an  exceptionally  cold  one  in  North  America. 
The  other  season  Britain,  Prance,  Switzerland,  Italy,  and 
Western  Europe  in  generaJ,  were  shivering  in  a  cold,  wet 
summer,  whilst  Austria,  Hungary,  Russia,  and  Turkey  basked 
in  unclouded  sunshine.  The  attempt,  however,  to  trace  periodi- 
city in  biological  phenomena  seems  to  us  eminently  praiseworthy. 
If  such  cycles  are  found,  their  connedlion  with  cosmic  pheno- 
mena is  a  subsequent  task. 


Erkatum.— In  onr  Jane  issue,  p.  366,  line  x6  from  bottom, 
for   ** could  digest  things*'  read  <* could   not  digest  things." 
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CORRESPONDENCE. 


«*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  beving  the  signatnre 
of  their  respedive  authors. 


TECHNICAL    TRIALS. 

**  An  Old  Technologist "  would  reform  Technical  Trials ;  but 
while  he  sees  a  few  flaws  of  the  aAual,  he  has  keener  sight  for 
the  possible  flaws  of  the  possible.  He  thinks  that  of  all  Law 
proceedings  the  least  satisfa<5lory  are  Technical  Trials.  I 
question  not  their  badness,  but  their  eminence  of  badness.  Let 
him  hear  trials  for  libel  or  slander,  and  he  may  think  them 

**  By  merit  raised  to  that  bad  eminence.*' 

Let  him  next  hear  trials  for  conspiracy,  wherein  the  conspiracy 
is  itself  the  crime,  and  the  right  of  eminence  may  be  again 
transferred  (sic) ;  then  let  him  hear  the  mock  form  of  trial  for 
*•  contempt  of  court," — "  if  form  it  may  be  called  which  form 
has  none," — and  again  he  may  transfer  the  palm.  Then  let  him 
ask  all  classes  what  is  their  practical  trust  in  law  and  its  admi- 
nistration, and  he  will  get  a  unanimous  opinion  that  is  hard  to 
reconcile  with  the  established  fadls, — that  Law  is  perfedl  reason, 
the  wisdom  of  the  Bench,  and  the  honour  of  the  Bar.  I  dare 
only  say  that  I  have  failed  to  find  them :  don't  destroy  my  re- 
maining faith  in  the  jury ;  even  juries  are  mortal,  and  need 
reform.  Whether  it  would  be  good  reform  to  let  **  the  Court  " 
appoint  experts  as  assessors  to  judges,  I  doubt.  '*  Technologist  *' 
admits  the  Court's  incapacity  to  decide  questions  of  Science : 
would  he  let  the  same  ignorant  Court  decide  among  scientific 
men  ?  Heaven  preserve  the  Homoeopath  defendant  if  the  Court 
should  choose  an  Allopath  assessor  1  Woe  betide  the  patentee 
under  an  assessor  without  faith  in  the  Patent  Laws  !  And  if  the 
assessor  is  to  "  expound  to  the  jury  the  conclusions  of  Science," 
and  to  be  exempt  from  examination  and  cross-examination,  one 
might  guess  that  these  conclusions  are  either  so  proved  that  they 
may  be  taken  from  a  text-book,  or  so  disputable  that  they  may 
be  the  very  matters  disputed. 

<*  An  Old  Technologist "  fears  that  technical  language  can  be 
understood  only  by  the  technical ;  but  a  trial  needs  little  tech- 
nical language,  and  that  little  can  be  explained.  Among  botanists 
a  botanist  speaks  of  Myosotis,  Ranunculus,  and  Bellis,  but  among 
common  folk  he  speaks  of  forget-me-nots,  buttercups,  and  daisies. 
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In  your  June  number  Mr.  Eraser  turns  **  incandescent-lamps  " 
into  "  glow-lamps/'  and  he  may  get  rid  of  "arc-lamps  "  by  calling 
them  "  spark-lamps." 

For  free  Government  trial  by  jury  is  almost  as  essential  as  a 
House  of  Commons.  Juries  have  less  prejudice  and  more  sense 
than  judges,  but  they  need  reforms  : — 

1.  Abolish  all  exemptions. 

2.  Let  the  jury  list  be  chosen  by  the  parliamentary  voters. 

3.  Let  three  jurors  be  named  by  agreement  of  parties,  or,  in 
default,  by  lot,  and  let  four  more  be  named  by  lot,  seven  making 
the  jury. 

4.  Treat  them  with  honour :  let  them  be  "  the  Court,"  and  let 
judges  be  their  assistants. 

5.  Abolish  unanimity,  and  after  an  hour's  discussion  let  the 
majority  decide.  Let  the  minority  record  their  opinion,  and  let 
it  be  the  only  ground  for  fresh  trial. 

6.  Make  the  jury  judges  of  law  as  well  as  of  facft. 

7.  Give  the  jury  power  to  stop  insulting  and  idle  cross-examina- 
tion by  the  Bar,  and  to  fine  silly  jokes  by  the  Bench. 

NOMIKOS. 
June  7, 1884. 

[We  inserted  the  communication  of  "An  Old  Technologist ' 
in  order  to  ventilate  a  grievance  which  scientific  men  feel  very 
strongly.  Into  the  general  question  of  the  defe(5ls  of  any  other 
than  technical  trials,  or  into  any  "  reforms  "  of  the  courts  of 
justice,  we  have  no  right  to  enter. — Ed.  J.  S.] 


HYLOZOISM    AND     HYLG-IDEALISM. 

For  so  interesting  a  writer  as  C.  N.  to  fall  into  the  error  of 
asserting  that  "whatever  philosophy  the  future  has  in  store 
must  be  built  on  the  seemingly  (!)  narrow  foundation  "  of  the 
part  containing  the  whole  is  indeed  a  misfortune  for  the  philo- 
sophy she  (?)  so  ably  advocates,  since  it  may  tend  to  a  hesitancy 
on  the  part  of  some  "mystical  mathematicians  and  trans- 
cendental chemists  "  in  accepting  her  leadership  through  these 
realms,  with  which,  lying  "  beyond  thought  and  perception," 
they  "  can  have  nothing  to  do." 

The  "  Autocentric  ideal,'*  though  "  wide  and  lofty  as  thought, 
and  clear  and  vivid  as  sensation,"  is  based  upon  the  assumption 
that  "  the  world,  as  we  know  it,"  "  is  produced  within  that 
'crumpled  pocket-handkerchief  called  the  cerebrum."  Now, 
as  the  cerebrum  is  part  of  the  world,  this  is  tantamount  to 
saying  that  the  whole  (unknown)  is  produced  by,  or  contained  in, 
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a  part  (of  the  unknown),  and  this  is  gravely  set  forth  as  an 
explanation  of  the  mystery  of  the  Universe. 

Such  loose  and  shallow  thinking  forms  but  a  poor  platform 
whence  to  sneer  at  the  sublimity  of  the  Cosmos,  or  to  raise 
doubts  as  to  our  having  **  very  much  to  do  with  thoughts  and 
perceptions  which  shine  dimly  through  long  spaces  of  years." 

The  fa<5l  is  this :  we  must  either  admit  matter  (cerebrum, 
world,  and  all)  to  be  real,  in  which  case  the  infinity  and  sub- 
limity of  the  Cosmos,  however  "  nauseous  "  such  themes  may  be 
to  C.  N.,  must  also  impress  themselves  upon  students  of  that 
Cosmos  as  real,  in  proportion  to  the  amount  of  their  observation 
(and  "  nauseous,"  surely,  in  inverse  proportion  thereto) ;  or,  we 
must  give  up  matter  (cerebrum  and  all),  and  assert  our  own  im- 
material existence,  as  the  centre,  if  you  will,  of  an  immaterial 
environment  (to  whom  such  assertion  will  doubtless  be  imma- 
terial). 

But  to  plead  a  material  brain  as  the  procreator  of  a  pheno- 
menal world,  and  to  deny  that  world  the  materialism  we 
arrogantly  usurp  for  that  brain,  and  on  such  a  foundation  to 
plant  the  philosophy  of  an  "  Autocentric  ideal,"  is  very  effed^ively 
to  invalidate  the  claims  of  such  a  philosophy  to  one  moment's 
consideration  or  attention,  either  on  the  part  of  Spiritualists  or 
Materialists. 

.    F.  P.  L. 

Brixton,  June  3, 1884. 


SELF-PURIFICATION    OF    RIVERS. 

With  reference  to  the  article  by  **  Argus,'*  in  your  May  number, 
I  wish  to  call  your  attention  to  an  additional  instance  of  a  pol- 
luted river  becoming  purer  as  it  flows. 

A  Mr.  G.  Rydill,  in  the  preamble  to  the  specification  of  a 
patent  (A.  D.,  No.  391),  states  that  he  is  well  acqu'anted  with 
the  River  Calder,  which  at  a  certain  part  is  so  foul  that  fish 
cannot  live  in  it.  But  after  flowing  for  about  four  miles,  and 
passing  over  three  wears,  it  becomes  so  much  purified  that  fish 
make  their  appearance  along  with  other  forms  of  higher  life,  both 
animal  and  vegetable. 

Inventor. 
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NOTES. 


The  Royal  Microscopical  Society,  after  careful  deliberation,  have 
decided  upon  admitting  ladies  to  all  the  privileges  of  fellowship, 
attendance  at  the  ordinary  meetings  excepted.  The  large  col- 
le(5tion  of  microscopic  objed^s,  amounting  to  some  thousands  of 
slides,  will  during  the  winter  months  be  examined  and  arranged 
by  a  committee  of  experts,  and  rendered  available  for  consulta- 
tion by  the  Fellows.  Owing  to  the  absence  of  a  catalogue  the 
treasures  in  the  possession  of  the  Society  are  almost  unknown, 
but  the  cabinet  contains  many  specimens — the  work  of  Quekett, 
Bowerbank,  and  other  pioneers — which,  apart  from  their  intrinsic 
merits,  must  always  possess  considerable  historical  value. 

Dr.  B.  Placzek  ("  Popular  Science  Monthly ")  has  coUedled 
citations  from  the  Talmud  to  show  that  the  old  Jewish  writers 
were  keen  observers  of  Nature,  and  had  ideas  akin  to  Darwinism. 
Joseph  Albo,  in  the  fifteenth  century,  suggested  the  thought  of 
compensation,  or  interchange  of  relations,  in  a  hypothesis  that 
cattle  are  defetflive  in  teeth  because  so  much  of  the  tooth-stuff 
goes  to  horn.  Other  writers  noticed  that  the  integrity  of  the 
comb  of  the  cock  had  much  to  do  with  its  masculine  potency, 
and  that  other  birds  suffer  in  spirit  aAd  vigour  when  deprived  of 
their  ornamental  appendages.  Passages  are  quoted  that  point 
to  the  thought  that  the  difference  in  mental  gifts  between  man 
and  pother)  animals  is  only  quantitative. 

(Tnose  who  assert  that  the  Semitic  mind  is  radically  unscien- 
tific will  do  well  to  reconsider  their  position.  Altogether  the 
scientific  attainments  of  antiquity  were  much  greater  than  we 
commonly  suppose.  They  would  have  been  greater  still  had  it 
not  been  for  Socrates  and  his  school.) 

Dr.  H.  Macnaughton  Jones,  in  a  recent  work,  declares : — 
"  After  nearly  twenty  years  of  constant  teaching  in  a  large  school 
of  medicine,  and  some  years  of  experience  as  a  University 
Examiner,  I  have  come  to  the  conclusion  that  for  future  success 
in  life  the  test  of  examinational  proficiency  is  a  most  fallacious 
one  "  :  and  again,  '*  I  can  conceive  no  more  certain  plan  for  the 
physical  ruin  of  thousands  of  the  youths  of  a  country  than  the 
system  of  capitation  fees  from  results  of  examination." 

In  North  America  the  cold  during  the  past  winter  has  been 
exceptionally  severe.  At  Knoxville,  lat.  36°  N.,  the  minimum 
was  —  267°  C. ;  whilst  at  Malta,  in  the  same  latitude,  it  was  -1-5^ 
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M.  Andries  ("  Ciel  et  Terre  ")  contends  that  hail  is  formed 
during  ascending  whirlwinds. 

M.  Him  (**  Comptes  Rendus  ")  concludes  that  we  must  count 
by  millions  of  degrees  in  estimating  the  internal  temperature  of 
the  sun. 

M.  Hugo  Gyld6ny  in  a  communication  to  the  French  Academy 
of  Sciences,  maintains  that  the  relative  distances  of  the  principal 
planets  in  their,  primordial  state  must  have  been  much  smaller 
than  they  are  at  present 

The  Bestiarians  have  held  an  ''  International  Congress  "  to 
protest  against  the  crucial  experiment  by  which  M.  Pasteur  pro- 
poses to  demonstrate  the  efficiency  of  his  vaccine  for  rabies. 
Mrs.  A.  Kingsford,  M.D.,  who  made  herself  very  prominent  on 
this  occasion,  exclaimed  that  M.  Pasteur  was  not  justified  in 
"  torturing  thousands  of  animals  "  with  the  objecft  of  abolishing 
80  "  very  rare  "  a  disease.  The  **  thousands  **  when  translated 
into  the  language  of  sober  reason  shrink  to  40!  As  for  the 
*<  rarity,"  we  must  remember  that  21  persons  died  of  hydrophobia 
in  the  Department  of  the  Seine  within  twelve  months  I 

A  belief  prevails  in  certain  rural  distri<5l8  of  France  that  the 
dire(5tion  of  the  wind  on  Palm  Sunday  will  predominate  during 
the  first  half  of  the  year.  M.  de  Touchimlekt  has  studied  the 
case,  and  finds  that  in  a  series  of  fifteen  years  the  belief  was 
justified  seven  times  and  failed  eight.  In  general  it  holds  good 
if  the  wind  on  the  day  in  question  blows  from  the  south-west, 
but  not  if  the  current  is  north-easterly. 

Mr.  S.  E.  De  Morgan  ("  Light ")  points  out  several  errors  in 
the  utterances  of  Koot  Hoomi  as  given  by  Mr.  Sinnett  (see 
"Journal  of  Science,"  1882,  pp.  405,  &c.). 

The  occurrence  of  the  Egyptian  cobra  {Naja  Haje)  has  been 
demonstrated  by  M.  Valery  Mayet,  who  has  captured  a  fine 
specimen  not  far  from  Oued  Leben. 

M.  Mussett  ("  Comptes  Rendus ")  shows  that  the  supposed 
influence  of  light  on  the  anatomic  stru(5ture  of  the  leaves  of 
Allium  ursinum  is  non-existent. 

Dr.  T.  Tommasi  ("  Cosmos  les  Mondes ")  notes  that  the 
thermic  constant  of  thallium  is  exadlly  the  mean  of  the  thermic 
constants  of  potassium  and  lead,  the  two  metals  which  it  most 
resembles  in  its  chemical  charadler. 

M.  Trouvelot,  of  the  Observatory  of  Meudon,  after  observing 
the  shadows  thrown  by  the  faculse  on  the  penumbrse  of  sun-spots, 
suggests  that  the  brilliant  light  emitted  by  the  faculae,  and 
perhaps  the  entire  light  of  the  sun,  is  generated  at  its  surface, 
the  presence  of  the  coronal  atmosphere  being,  perhaps,  necessary 
for  its  produ<5lion. 
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American  and  Continental  papers  are  still  discussing  the 
bearings  of  the  Huddersfield  lead-poisoning  case  of  1882.  It  is 
deplorable  that  inventors  do  not  seek  to  devise  some  safe  substi- 
tute for  lead  as  a  material  for  water  service-pipes — surely  a  nobler 
task  than  to  devise  new  means  for  the  destru(5^ion  of  life  and 
property,  and  to  play  into  the  hands  of  the  vilest  of  criminals  I 

The  anaemia  of  brickmakers,  well  known  in  Italy,  and  recently 
observed  at  Bonn,  is  caused  by  the  presence  of  an  entozoon, 
Anchylostomum  duodenale.  The  disease  is  contradled  by  drinking 
water  from  muddy  pools. 

M.  G.  RoUand  (*'  Comptes  Rendus ")  shows  that  since  the 
beginning  of  the  Tertiary  epoch  the  Sahara  has  been  dry  land, 
save  a  relatively  limited  region  at  the  north -east  which  was 
covered  by  the  Eocene  Sea.  At  the  end  of  the  Miocene  all  the 
north  of  Africa  was  above  water,  and  since  then,  during  the 
Pliocene  and  the  Quaternary,  the  outline  of  the  south  shore  of 
the  Mediterranean  has  not  sensibly  varied. 

It  is  to  be  feared  that,  as  far  as  the  lighting  of  towns  is  con- 
cerned, the  ele<5lric  light  has  been  snuffed  out  in  Britain  by 
recent  legislation.  Its  only  immediate  future  must  be  in  manu- 
fadturing  establishments  where  the  current  can  be  produced  and 
distributed  without  crossing  any  public  road. 

We  are  happy  to  find  that  the  study  of  the  physical  sciences 
as  compared  with  that  of  classics  is  on  the  increase  in  Scotland. 

Mr.  H.  H.  Smith  (<< American  Naturalist")  maintains  that 
three  distin(5l  cats  have  been  confounded  under  the  name  of 
jaguar  {Felis  onga).  In  the  normal  form  the  black  spots  are 
arranged  in  groups  of  five  or  six  each  on  an  ochre  or  tawny 
ground.  In  the  Onga  pintada  or  cachorro  the  spots  are  smaller, 
and  scattered  evenly  without  grouping,  whilst  in  the  tigre  grouped 
spots  occur  on  a  brown-black  ground.  The  hunters  declare  that 
all  these  varieties  '^  breed  true,''  and  that  crosses  are  rare. 

According  to  the  **  Lundy  Index  "  nitrogen  protoxide  is  natu- 
rally evolved  from  the  shales  of  the  Tioga  Hill,  in  California. 

Mr.  J.  B*  Armstrong,  of  the  Botanic  Garden,  'Christchurch, 
New  Zealand,  believes  that  red  clover  in  that  island  is  becoming 
modified  in  its  structure,  so  as  to  admit  of  fecundation  by  means 
of  inse(5ts  which  do  not  visit  it  in  England. 

M.  Aug.  Charpentier  (**  Comptes  Rendus  "  after  a  series  of 
experiments  on  the  perception  of  colours,  arrives  at  the  following 
laws : — ^The  perception  of  differences  of  illumination  is  the  more 
easy  the  less  the  refrangibility  of  the  colours.  For  one  and  the 
same  chromatic  intensity  the  perception  of  differences  in  illumi- 
nation is  the  same  for  all  saturated  colours,  and  for  an  equal 
visual  intensity  the  perception  of  the  differences  of  illumination 
is  the  same  in  all  colours. 
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According  to  the  "  American  Naturalist "  the  "  moths  from  the 
Great  Basin  have  a  peculiarly  bleached  and  faded  appearance, 
probably  resulting  from  the  light  soil  and  bright  skies  of  Utah 
and  the  adjoining  territories." 

A  Professor  Dulles,  speaking  possibly  in  the  interests  of  dogs 
and  dog-worshippers,  denies  the  very  existence  of  hydrophobia ! 

An  anti-vivise(5lion  meeting  of  ladies  and  clergymen  has  been 
held  at  Edinburgh.    The  usual  absurdities  were  repeated. 

It  is  not  generally  known  that  Pascal  opposed  the  Copernican 
theory,  not  as  scientifically  erroneous,  but  as  tending  to  heresy. 

MM.  Grehant  and  Quinquaud  ("  Comptes  Rendus  '*)  have  de- 
monstrated that  the  blood  of  the  hepatic  and  splenic  veins,  and 
of  the  vena  porta,  contain  always  more  urea  than  the  arterial 
blood,  or  the  venous  blood  of  the  limbs  and  the  head. 

M.  Chevreul  contends  that  the  three  colours  of  Young — red, 
green,  and  violet— cannot  be  accepted  as  primitive  until  it  is  de- 
monstrated why  yellow  should  be  excluded. 

Prof.  Haeckel  has  presented  the  colle(5lions  which  he  made 
during  his  recent  tour  in  Ceylon,  &c.,  to  the  University  of  Jena, 
where  they  are  now  arranged  in  the  **  Zoological  Institute." 

D.  Amate  proves  experimentally  that  the  chemical  a<5lion  of 
light  is  restridled  within  certain  limits  and  temperature. 

The  **  Medical  Press  and  Circular  "  asks  whether  Mr.  Jesse 
has  become  converted  to  reason,  and  withdrawn  from  the  Besti- 
arian  camp  7  If  so,  we  may  have  hopes  even  for  Miss  F.  P. 
Cobbe  and  Guida. 

The  establishment  of  a  biological  station  at  St.  Andrews  is 
strongly  urged,  and  is. to  be  decidedly  recommended. 

Dr.  G.  Wyld  ("  Light  ")  tells  us  that  just  as  Slade  was  perse- 
cuted hy  the  Agnostics,  so  Eglinton  is  threatened  and  persecuted 
by  the  Theosophists. 

Prof.  E.  D.  Cope  ("  American  Naturalist  **)  divides  men  into 
three  classes  with  reference  to  the  pracftical  use  they  make  of 
their  intelledl.  These  types  are  the  mercantile,  the  literary,  and 
the  scientific. 

According  to  the  <<  Calcutta  Englishman  "  Dr.  V.  Richards 
has  succeeded  in  producing  the  cholera  artificially  in  swine. 
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I.    A   DESCRIPTION    OF   THE   PROCESS 
OF    "HYDRAULIC     MINING"    IN    CALIFORNIA, 

WITH   EXPLANATIONS    CONCERNING  THE  ORIGINATION 
OF    GOLD-BEARING    ALLUVIUM     THERE,     AND    ELSEWHERE. 

By  George  O'Brien. 

lUR  knowledge  of  the  primitive  operations  of  the 
aboriginal  inhabitants  of  the  globe  in  pursuit  of  gold 
is  barely  traditional,  as  we  are  only  aware  that  from 
very  early  times  the  precious  metal  was  collected  and  highly 
prized  by  them,  and  that  they  chiefly  extracted  the  visible 
gold,  which  existed  in  prodigious  quantities  on,  or  closely 
beneath,  the  surface  of  the  earth,  and  of  its  being  particu- 
larly abundant  in  Asia  and  Africa.  But  we  can  draw  more 
positive  conclusions  as  we  survey  remains  of  the  rude  but 
effective  contrivances  used  by  them  in  later,  but  still  remote, 
periods,  with  full  evidence  as  to  the  extent  of  their  opera- 
tions, in  the  numerous  perpendicular  shafts  located  at  short 
distances  from  each  other,  over  large  areas  of  auriferous 
gravel  in  India,  as  well  as  from  precisely  similar  memorials 
of  ancient  working^  which  remain  also  further  demonstra- 
tions, in  the  abandoned  "  hill  diggings,"  and  shifted  beds, 
and  beds  of  rivers,  in  Peru,  South  America,  flowing  between 
the  sea  and  coast  ranges  of  the  Andes,  descending  in  a  north- 
easterly direction  to  the  River  Amazon,  and  that  their  much^ 
coveted  and  enormous  producStions  were  the  accumulated 
riches  of  the  Incas,  transferred  as  spoils  of  war  to  their 
Spanish  conquerors  in  the    sixteenth  century.     And  for 
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similar  explorations  in  the  same  class  of  depositions  we 
have  the  experiences  of  our  own  times,  and  which  explain 
by  comparison  all  the  previous  operations  alluded  to.  Thus 
in  the  year  1849,  after  the  cession  of  the  northern  portion  of 
Mexico  to  the  United  States  of  North  America,  the  rich 
mineral  distridl  of  California  was  at  once  invaded  by  hardy 
and  intelligent  bands  of  mining  adventurers  from  all  parts 
of  the  world,  who,  with  little  other  means  at  their  disposal 
but  pick,  shovel,  and  pan,  soon  fell  upon  the  produftive  bars 
of  rivers  and  rich  ravines  where  the  gold  was  trapped, 
derived  from  its  original  birthplaces,  where  it  had  been 
sparsely  disseminated,  to  be  dispersed  by  the  subsequent 
disintegrations  and  denudations  of  the  mountains  them- 
selves, and  deposited  in  a  disengaged  form  for  the  first 
comer ;  and  so  perfedl  were  sometimes  these  concentrations, 
in  certain  localities  where  water  once  streamed,  that,  di- 
vested of  its  earthy  matrix,  the  cleansed  pure  metal  was 
found  deposited,  detained  by  its  superior  specific  gravity,  on 
the  bare  rock,  and  only  hidden  from  vision  by  a  slight 
covering  of  vegetable  mould.  In  this  mariner,  as  an  example 
of  such  concentration,  a  "  pot  "  or  "  find  "  (in  mining  par- 
lance) to  the  value  of  £10,000  was  colledted  in  a  space  of 
15  square  yards,  or  within  the  limits  of  a  particular  "mining 
claim,"  at  the  foot  of  Mokulumne  Hill,  in  a  southern  county 
of  California,  soon  after  the  territorial  transfer  from  Mexico. 
And  in  search  of  such  locations  we  must  account  for  the 
numberless  shafts  which  still  exist  both  in  India  and  Peru, 
and  sometimes  sunk  within  a  few  feet  of  each  other,  passing 
through  the  alluvium  to  a  depth  of  40  feet  to  the  bed 
rock. 

These  mining  adventurers  soon  extended  their  explora- 
tions over  the  other  recently  acquired  territories,  and  built 
Virginia  city,  the  capital  of  Montana,  with  the  gold  derived 
from  the  alluvium  of  a  river  channel  which  they  excavated ; 
and  its  inhabitants  were  the  founders  of  an  institution  called 
the  Vigilance  Committee,  with  "Lynch  law,"  and  by  it  ruled 
supremely  for  many  years.  But  their  surface  diggings,  by 
the  manual  operations  alone  of  multitudes,  were  soon  ex- 
hausted in  everjr  diredtion,  and  then  their  energies  and 
powers  of  invention  were  dedicated  to  discover  and  explore 
deeper  and  more  permanent  depositions,  along  the  western 
slopes  of  the  Sierra  Nevada,  the  Andes  of  the  Western  Ter- 
ritories, and  which  originally  were  without  doubt  several 
miles  higher  than  they  are  at  the  present  time, — probably 
20,000  feet  above  the  sea-level, — and  of  which,  or  whatever 
superior  elevation  they  formerly  had,  the  greater  portion  of 
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it  has  already  been  removed,  by  the  continuous  natural 
adlion  of  centuries,  to  form  there,  as  elsewhere,  the  plains 
and  prairies  of  the  earth,  burying  and  diverting  by  the  mu- 
tation the  ancient  river  system,  whose  sources  of  supply 
were  consequently  extinguished  by  the  removal  of  these 
altitudes.  These  denudations  and  subsequent  depositions 
have  been  caused  by  alternations  of  temperature  and  com- 
bined adlion  of  air,  water,  and  time  since  the  creation  of  the 
world ;  and  powerful  demonstrations  of  these  transforma- 
tions instrudl  us  in  all  directions,  if  we  care  to  observe  them. 
Thus  in  "  Little  Cottonwood  "  ravine,  in  the  Wasatch  range 
of  mountains  in  Utah  Territory,  lie  isolated,  in  the  centre  of 
the  valley,  huge  masses  of  metamorphic  granite,  some 
blocks  of  which  weigh  individually  thousands  of  tons,  and 
were  dislodged  from  the  hills — which  on  either  side  are  of 
limestone  formation — with  no  visible  granite  in  them,  having 
been  undermined  by  the  removal  of  their  pulverised  basis 
by  denudation,  and  which  is  the  material  now  forming  the 
table-lands,  the  foundation  of  Salt  Lake  city.  The  blocks 
of  granite,  having  alone  resisted  the  atmosperic  changes, 
were  precipitated  into  the  valley  beneath,  and  the  Mormons 
are  now  construdling  their  cathedral  church  from  these 
granitic  remains. 

The  melting  of  the  snow  which  formerly  capped  all  these 
ranges  of  mountains  furnished  the  water  that  once  flowed  in 
the  extinguished  channels  of  ancient  rivers,  and  whose  now 
diverted  waters  were  also  the  powerful  agent  to  assist  in 
causing  these  marvellous  alternations ;  and  by  the  means  of 
hydraulic  mining  we  can  advance  our  feeble  knowledge  on 
the  subjedl.  These  mighty  changes  have  gradually  been  ac- 
complished, and  the  accumulated  denudations  of  the  mineral 
zones  have  defended  themselves  by  stratas  of  crystallised 
silicates  of  quartz  of  various  thicknesses,  and  thus  in  places 
beneath  such  system  of  defence,  or  by  their  own  concretion, 
have  preserved  in  many  localities  a  thickness  of  from  500  to 
600  feet  of  conglomerate ;  but  without  this  necessary  ce- 
mentation its  further  removal  is  very  certain  when  again 
attacked  by  water.  And  an  example  of  this  continuous 
process  is  very  observable  in  "  Death  Valley,"  Lower  Cali- 
fornia, where  a  width  of  about  100  miles  has  been  filled  up 
from  the  hills  to  the  gulf  of  same  name,  invading  and  occu- 
pying its  former  bed ;  and  this  aftivity  is  still  proceeding, 
and  a  temporary  formation  of  table-land  above  it  is  in  course 
of  removal,  although  already  overgrown  with  forest  trees, 
which  are  toppling  over  the  side  which  is  being  attacked. 
But  eternal  snow  now  only  covers  a  small  portion  of  these 
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sierras,  and  a  period  of  comparative  repose  may  be  ex- 
pe<5ted,  as  the  distribution  has  already  been  far  advanced  by 
the  excessive  redudlion  of  the  mountains. 

The  deep  and  extensive  depositions  which  I  now  attempt 
to  describe  attracted  the  early  attention  of  the  mining  ad- 
venturers, and  were  called  "  hill  diggings,"  but  not  being 
properly  understood  were  therefore  not  immediately  operated 
upon,  and  remained  in  abeyance,  whilst  the  lower,  richer, 
and  more  manifest  alluvials  endured.  They  were  designated 
"  blue  gravel,"  the  colour  being  due  to  the  adtion  of  sul- 
phuret  of  iron  and  other  salts,  the  cementing  auxiliaries 
requisite  to  form  the  hard  conglomerate,  and  on  exposure 
to  the  atmosphere  changes  colour  to  yellow  and  violet,  losing 
also  its  firmness  by  oxidation. 

The  "  great  blue  lead  "  is  another  important  mining  term, 
and  designates  the  alluvium  found  reposing  in  a  well-defined 
channel  on  the  bed  rock,  being  the  well-worn  path  of  an 
ancient  river ;  and  it  is  obvious  that  the  material  in  these 
channels  should  be  richer  than  the  general  mass  beyond 
their  limits. 

"  Rim  rock  "  is  the  boundary  line  of  the  banks  of  the  old 
channel,  and,  like  the  bottom,  is  well  worn  and  corrugated 
by  the  running  water  into  cavities  and  "  pot-holes,"  where 
the  force  of  the  stream  eddied.  The  width  of  these  chan- 
nels varies  from  60  to  400  feet,  and  the  cement  near  the  rim 
and  bottom  is  always  richer  than  elsewhere.  The  wider  and 
deeper  channels  generally  course  from  N.  to  N.W.  The 
richest  and  most  explored  belt  of  gold  bearing  alluvium  in 
California  lies  between  the  South  and  Middle  Yuba  Rivers, 
commencing  near  Eureka,  in  Nevada  county,  and  extends 
downwards  to  Smartsville  and  Timbudloo,  in  Yuba  county, 
a  distance  of  40  miles,  and  from  amongst  snowy  mountains 
the  country  falls  gradually  from  where  the  ravines  or  canons 
are  cut  by  the  actual  rivers,  which  are  2000  feet  beneath  the 
auriferous  gravel  and  region  near  Smartsville,  and  2000  feet 
above  the  Yuba  River,  where  snow  is  unknown,  and  near  its 
terminus  the  ancient  river  bed  courses  more  westerly  than 
it  does  above  it,  and  crosses  Yuba  below  Timbuftoo,  where 
the  auriferous  depositions  disappear.  The  whole  distance 
of  40  miles  has  been  ransacked  by  the  earlier  adventurers, 
and  around  the  village  of  Timbudloo  was  a  centre  famed  for 
its  wonderful  yield  of  gold,  obtained  chiefly,  in  the  ravines, 
in  holes  and  depressions  in  the  bed  rock.  These  hollows 
detained  the  concentrations  of  the  denudated  alluvium  from 
the  altitudes,  and  were  generally  closely  beneath  the  surface, 
and  by  such  guidance  and  means  of  discovery  the  miners 
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traced  the  gold  up  the  ravines  to  their  sources  in  the  lofty 
mounds  and  deposits,  or  hills  of  cemented  conglomerate, 
near  Eureka,  in  Nevada  county,  and  by  constru(5ling  canals 
from  a  higher  level  began  the  new  system  of  "  hydraulic 
mining  "  and  washing,  and  gradually  extended  their  opera- 
tions over  the  area  of  the  metallic  zone  mentioned,  of 
40  miles  long  by  20  wide,  using  the  Yuba  River  below  Tim- 
budtoo  to  receive  and  discharge  the  tailings,  or  refuse  from 
their  operations.  The  result  in  gold  was  considerable,  but 
the  system  is  from  its  violent  nature  difficult  to  control,  by 
presuming  to  handle  and  remove  such  huge  depositions  in 
order  to  colledl  the  richest  material.  The  idea  was  bold, 
being  an  anticipation  of  Nature's  operations ;  but  the  equi- 
table disposal  of  the  "  tailings  "  in  a  cultivated  country  is 
impossible,  as  the  silt  runs  down  the  rivers,  creating  banks 
and  bars  in  their  channels,  obstru(5ling  navigation  and  agri- 
cultural arrangements. 

General  Description  of  Hydraulic  Mining. 

The  first  work  to  be  accomplished,  after  calculating  that 
the  amount  or  value  of  the  material  to  be  operated  upon  is 
sufficient  to  guarantee  the  cost  of  the  undertaking  in  gene- 
ral, is  the  construdtion  of  a  canal  or  canals,  to  convey  the 
requisite  volume  of  water  from  the  fountain-head,  and  of 
sufficient  elevation  to  command  the  ground  to  be  worked 
upon,  having  also  in  view  the  levels  of  the  necessary  tunnels 
and  shafts  as  outlets  for  the  discharge  of  the  gravel  through 
them,  these  being  engineering  operations  requiring  much 
skill  and  labour  to  avoid  useless  after  cost. 

Aquedudts  of  considerable  elevation  have  to  be  constructed 
across  deep  valleys,  and  the  speculation  is  at  all  times 
problematical,  as  the  ground  cannot  be  properly  tested  until 
the  water  arrives  upon  it,  and  disputes  may  arise  between 
the  shareholders  of  the  canal  and  the  mining  company, 
ending  frequently  in  the  one  devouring  the  other,  unless  the 
two  interests  be  quickly  amalgamated. 

The  starting-point  should  be  the  lowest  level,  or  "  Bed 
rock,"  on  the  white  cement  in  the  ancient  channel,  which  is 
probably  the  original  silt  colledted  in  it,  and  is  harder  than 
the  conglomerate  above  it,  which  is  more  easily  removed. 
The  courses  of  these  beds  can  be  easily  traced  by  land- 
marks and  indulations,  and  occasional  exposures  of  the  bed 
rock  at  low  levels;  also  trial  shafts  are  sunk  in  various 
places  in  search  of  it,  to  a  depth  of  100  feet,  passing  through 
blue  gravel.    The  grades  of  these  beds  are  not  steep,  being 
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from  10  to  40  feet  per  mile  as  of  an  ordinary  river,  and  the 
calculated  thickness  of  the  alluvial  conglomerate  is  about 
600  feet  in  many  places  across  the  ridge  between  the  South 
and  Middle  Yuba  River  across  the  Columbia.  The  power 
of  the  water  for  the  operation  is  dependent  on  a  given 
volume  deposited  in  a  reservoir,  and  at  sufficient  elevation 
above  the  points  of  discharge,  as  on  this  depends  its  effedt- 
ivity  to  tear  down  the  gravel.  It  is  delivered  to  the  miner 
by  huge  pipes  made  of  wrought  iron,  and  laid  down  to 
follow  the  curvatures  of  the  surface  of  the  ground ;  and  the 
pipe  I  now  treat  of,  belonging  to  the  Excelsior  Water  Com- 
pany, has  a  diameter  of  40  inches  on  a  length  of  6000  feet, 
and  20  inches  on  the  rest  of  its  length  of  3000  feet,  being 
9000  feet  in  all ;  and  this  large  pipe  forms  an  inverted 
syphon  across  a  valley,  following  on  the  gravel,  to  the  top 
of  the  hill  into  the  reservoir. 

These  pipes  offer  advantages  over  wooden  aquedudls  for 
spanning  chasms,  and  also  to  avoid  coursing  the  sides  of 
valleys ;  being  also  cheaper  to  constru6t  in  general,  and  less 
liable  to  accidents  from  fire  and  storms,  and  have  the  con- 
venience for  conveying  the  water  from  point  to  point,  as  the 
work  of  excavation  advances,  necessitating  the  removal  of 
portions  of  the  aquedudl  forward.  The  watershed,  or  reser- 
voir, of  the  Excelsior  Company  embraces  the  valley  of  the 
South  Yuba  and  its  afHuences,  and  the  entire  cost  of  its 
eight  amalgamated  canals  was  750,000  dollars. 

The  rainfall  during  three  years  in  the  mountains  averaged 
49  inches  annually,  whilst  the  medium  in  the  same  period 
.  did  not  exceed  20  inches  in  the  plains  beneath.  The  height 
of  the  reservoir  above  the  tailing,  or  Yuba  River,  is  393  feet ; 
and  the  height  of  the  head  above  the  fioor,  or  outlet  sluice- 
tunnel,  of  the  Blue  Gravel  Mining  Company  was  197  feet. 

The  exadl  quantity  of  water  required  to  wash  every  class 
of  gravel  is  difficult  to  estimate,  but  no  quantity  or  pressure 
would  be  excessive  if  properly  arranged.  The  measurement 
of  water  is  eflfedted  by  miners*  inches,  by  allowing  it  to  flow 
from  the  reservoir  of  the  seller  to  the  purchaser  through  a 
box  10  or  12  feet  square,  with  divisions  to  obtain  a  quiet 
head,  with  a  slide  or  opening  capable  of  adjustment  to  any 
required  measure  :  thus  an  opening  of  25  inches  by  2  inches, 
with  a  quiet  head  of  6  inches  above  the  middle  of  the  orifice, 
would  give  50  inches,  or  about  89,259  cubic  feet  of  water, 
flowing  during  ten  hours  per  day,  being  an  amount  necessary 
for  a  first-class  operation.  The  capability  of  the  Excelsior 
Canal,  in  rainy  seasons,  reached  to  a  deliveiy  in  twenty-four 
hours,  to  the  various  mining  companies,  of  21,120,000  cubic 
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feet  of  water,  or  8000  miners'  inches ;  and  the  value  of  the 
water  paid  for  by  the  Blue  Gravel  Company  in  forty-three 
months,  ending  November  9th,  1867,  was  157,261  dollars, 
being  at  the  rate  of  15  cents  of  a  dollar  per  miners'  inch : 
and  the  proportion  of  water  used  to  wash  down  989^65  cubic 
yards  of  gravel  was  17,074,758  cubic  yards,  or  17^  cubic  yards 
of  water  to  i  cubic  yard  of  gravel ;  and  when  at  work  the 
quantity  of  gravel  daily  moved  was  1298  cubic  yards,  and 
the  estimated  cost  to  move  one  cubic  yard  of  gravel  was 
5  and  7-ioth  cents  of  a  dollar.  But  in  the  face  of  contin- 
gencies the  Blue  Gravel  Company  moved  1,000,000  cubic 
yards  of  gravel  in  four  years,  or  at  the  rate  of  250,000  cubic 
yards  per  annum,  and  the  cost  of  washing  each  cubic  yard 
stands  thus : — 

Cents. 
Cost  of  water,  at  15  cents  per  miners'  inch      577 
Cost  of  labour,  gunpowder,  sluices,  and  su- 
perintendence         16*10 

2i'87 
Or  2ii  cents  of  a  dollar  per  cubic  yard. 

Thus  the  gravel  should  contain  gold  to  the  value  of  22  cents 
of  a  dollar  per  cubic  yard  to  cover  cost,  and  the  value  of  the 
gravel  referred  to  ranged  from  20  to  45  cents  per  cubic  yard ; 
and  the  cost  of  work  done  in  shafts  and  tunnels,  in  the  said 
Blue  Gravel  Company's  Mining  claim,  reached  100,000  dol- 
lars. But  with  the  cost  of  the  necessary  canals,  paid  for  by 
the  Excelsior  Water  Company  apart,  the  total  cost  amounted 
to  about  1,000,000  dollars,  and  we  must  note  that  the  latter 
company  sold  water  to  other  mining  companies. 

The  gross  yield  in  gold  of  the  Blue  Gravel  Company  in 
four  years  was  837,399  dollars,  and  in  the  year  1866  the 
returns  from  the  Blue  Gravel  Company  paid  all  the  costs  of 
the  developments ;  but  in  1867  assessments  were  paid  by 
the  owners  to  meet  the  deficiency  arising  from  the  cost  of 
sinking  two  new  shafts,  and  driving  fresh  tunnels  on  the 
lowest  levels,  which  evidently  contain  on  the  bed  rock  the 
richest  concentrations. 

In  smaller  mining  adventures  of  this  description,  involving 
less  capital,  large  profits  have  been  made  in  the  gold-bearing 
zone  treated  of,  by  also  not  having  invested  in  costly  canals, 
which  would  not  have  repajd  the  latter  investment ;  and 
thus  it  is  evident  that  the  water  companies  are  dependent 
blindly  on  the  prosperity  of  the  miners. 

I  will  now  more  minutely  describe  the  aftual  mining 
operations : — ^The  mining  ground  being  seledted,  a  tunnel  is 
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projedled  from  the  nearest  and  most  convenient  ravine,  so 

that  the  starting-point  on  the  bed  rock  towards  the  face  of 
the  ravine  shall  approach  the  centre  of  the  material  to  be 

removed  at  a  gradient  of  i  in  lo  to  i  in  30.  The  dimensions 
of  such  tunnel  are  usually  6  feet  in  width  by  7  in  height, 
and  continuing  in  contact  with  the  hard  river-bed,  for  the 
greater  ease  of  excavation,  coUedlion  of  gold,  and  conserva- 
tion of  quicksilver  amalgam. 

These  tunnels  vary  in  length  from  a  few  hundred  feet  to 
a  mile,  and  some  of  the  longer  ones  occupying  from  one  to 
seven  years  in  execution,  at  a  cost  of  from  10  to  60  dollars 

.  per  foot  of  frontage.  The  tunnel  of  the  Blue  Gravel  Com- 
pany, with  length  of  1358  feet,  cost  in  labour  alone  70,000 
dollars,  but  it  could  now  be  driven  for  35,000  dollars,  as 
skilled  labour  is  cheaper  now  than  then.  The  grade  in  this 
tunnel  is  about  12  per  cent,  and  the  end  of  the  tunnel  is 
designed  to  be  170  feet  of  elevation,  and  reaching  to  a  point 
beneath  the  surface  of  the  gravel  which  is  being  operated 
upon,  and  where  a  shaft  or  incline  is  sunk  to  or  through 
the  bed  rock  or  gravel,  until  it  intersects  the  tunnel.  The 
object  of  this  laborious  operation  is  obvious,  as  the  long 
tunnel  becomes  a  sluiceway,  and  through  the  whole  length 
of  which  sluice-boxes  are  laid,  for  the  double  motive  of 
carrying  off  the  material  and  saving  the  gold,  and  for  this 
purpose  a  trough  of  strong  planks  is  placed  in  the  tunnel, 
2^  feet  wide,  and  with  sides  high  enough  to  contain  the 
stream.  The  pavement  of  the  trough  is  generally  laid  of 
blocks  of  wood  6  inches  in  thickness,  cut  across  the  grain, 
and  placed  on  their  ends,  to  the  width  of  the  sluiceway. 
The  wooden  blocks  are  usually  alternated  with  sections  of 
stone  pavement,  the  stones  being  set  endwise,  and  in  the 
interstices  between  the  stones  and  wooden  blocks  quicksilver 
is  distributed,  and  as  much  as  2  tons  of  this  metal  is  required 
to  charge  a  long  sluice.  The  water  in  the  canal  is  brought 
by  aqueducts,  or  other  means,  to  the  head  of  the  mining 
ground,  having  an  elevation  of  100  to  200  ft.  above  the  lowest 
level  of  the  mining  ground,  and  is  finally  conveyed  to  it  by  iron 
pipes,  sometimes  sustained  on  a  strong  incline  of  timber. 

These  pipes  are  of  sheet  iron,  of  adequate  strength, 
rivetted  at  the  joints,  and  measure  from  12  to  20  inches  in 
diameter,  and  communicate  at  the  bottom  with  a  strong 
prismatic  box  of  cast-iron,  on  the  top  and  sides  of  which 
are  openings  for  the  adaptatibn  of  flexible  tubes,  made  of 
very  strong  fabric  of  canvass,  strengthened  by  cording,  and 
terminating  in  nozzles  of  metal  of  2^  to  3  inches  in  dia- 
meter.    From  these  nozzles  the    streams   of  water  are 
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direAed  against  the  face  of  the  gravel  to  be  washed^  exer- 
cising incredible  effeftivity. 

The  volume  of  water  employed  varies  of  course  with  the 
work  to  be  done ;  but  it  is  not  uncommon  to  see  four  such 
streams  aAing  simultaneously  on  the  same  bank^  each  con- 
vesang  from  100  to  600  inches  of  water  per  hour, — 
1000  miners'  inches  being  equal  to  106,600  cubic  feet  of 
water  per  hour,  constantly  exerting  its  force  under  a  pressure 
of  90  to  200  pounds  to  the  square  inch,  varying  with  the 
height  of  the  column. 

Under  the  continuous  action  of  this  enormons  force,  aided 
by  the  softening  power  of  the  water,  large  sedtions  of  the 
gravelly  mass  are  dislodged,  and  fall  with  great  violence,  the 
debris  speedily  disintegrating  and  disappearing  under  the 
resistless  force  of  the  water,  and  is  hurried  forward  in  the 
sluices  to  the  mouth  of  the  shaft,  down  which  it  is  precipi- 
tated with  the  whole  volume  of  turbid  water.  Boulders  of 
100  to  200  lbs.  in  weight  are  dislodged  and  shot  forward  by 
the  impetuous  stream,  accompanied  by  masses  of  the  harder 
cement  which  meet  in  the  fall,  and  by  the  concussion  from 
the  great  boulders  the  crushing  and  pulverising  agency 
required  is  found  to  disintegrate  it.  The  heavy  banks,  of 
80  feet  and  upwards,  are  usually  worked  in  two  benches, 
the  upper  never  being  so  rich  as  the  lower,  and  also  less  firm, 
and  therefore  worked  away  with  greater  rapidity. 

The  lower  seftion  is  much  the  most  compaft,  as  this 
stratum  on  the  bed  rock  being  strongly  cemented  resists 
great  pressure,  and  even  sometimes  the  full  force  of  the 
streams  of  water,  until  it  has  been  loosened  by  gunpowder 
or  other  explosives.  For  this  purpose  adits  are  driven  in 
on  its  foundation-point  of  from  40  to  70  feet  and  more  from 
the  face  of  the  bank,  and  drifts  are  extended  at  right  angles 
therefrom  to  a  short  distance  on  each  side  of  the  adit,  and 
in  these  drifts  a  large  quantity  of  gunpowder  is  placed  (from 
I  to  3  tons),  and  fired  at  one  blast,  having  been  previously 
built  in  with  masonry.  And  in  this  manner  the  compadt  con- 
glomerate is  broken  up,  and  then  the  water  easily  completes 
its  work.  Sometimes  in  the  soft  upper  strata  the  system  of 
tunnels  is  extended,  as  in  a  coal-mine,  by  cross  alleys, 
leaving  blocks  which  are  afterwards  washed  away,  and  then 
the  whole  mass  settles,  and  is  disintegrated  under  the  in- 
fluence of  water.  The  wooden  sluices  in  the  tunnels  already 
described  are  often  made  double  for  the  convenience  of 
"  cleaning  up  "  one  of  them,  whilst  the  other  remains  in 
aftion.  The  process  of  cleaning  up  is  performed  according 
to  the  quantity  and  richness  of  the  material  worked  upon, 
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at. intervals  of  twenty  to  forty  days,  and  consists  in  removing, 
the  pavement  and  blocks  from  the  bed  of  the  sluice,  and 
then  gathering  all  the  amalgam  of  gold  and  rich  dirt  col- 
lefted,  and  replacing  the  blocks  in  the  same  way  as  at  first. 
Advantage  is  taken  on  this  occasion  to  reverse  the  position 
of  the  blocks  and  stones  when  they  are  worn  irregularly,  or 
substitute  new  ones  for  those  which  are  worn  through.  The 
mechanical  adtion  of  the  washing  process  on  the  blocks  is 
of  course  very  rapid  and  severe,  requiring  complete  renewal 
of  them  once  in  eight  to  ten  weeks.  Some  miners  prefer  a 
pavement  of  egg-shaped  stones  set  like  a  cobble-stone 
flooring,  the  gold  being  deposited  in  the  interstices.  Most 
of  the  sluiceways  are,  however,  paved  with  redlangular 
wooden  blocks,  with  or  without  stones  as  described. 
Standing  at  the  mouth  of  one  of  the  long  tunnels  in  full 
adtion,  any  person  unaccustomed  to  the  process  is  struck 
with  astonishment,  amounting  almost  to  terror,  as  the 
muddy  mass  sweeps  onward,  bearing  in  its  course  the  great 
rolling  boulders,  which  add  their  din  to  the  roar  of  the 
water,  the  whole  being  precipitated  down  a  series  of  falls, 
at  each  of  which  it  is  caught  up  again  by  new  sluices  of 
timber,  lined  like  the  first,  and  so  onwards  and  downwards 
many  hundreds  of  feet  until  the  level  of  the  river  is  reached, 
at  a  distance  of  about  a  half  mile  or  more  from  the  mouth 
of  the  first  tunnel.  • 

At  each  of  these  new  falls  of  25  to  50  feet  the  process  of 
comminution  begun  in  the  first  shaft  is  carried  on,  and  a 
fresh  portion  of  gold  obtained.  Rude  as  this  plan  of  saving 
gold  appears  to  be,  more  gold  is  procured  by  it  than  by  any 
other  method  of  washing  yet  devised  for  this  process  of 
work,  and  the  economical  advantages  obtained  by  it  cannot 
be  surpassed,  as  it  would  be  impossible  to  handle  such  vast 
quantities  of  material  in  any  other  way,  and  we  can  compare 
the  cost  of  washing  and  handling  a  cubic  yard  of  auriferous 
gravel  by  it  as  follows  : — 

Dollars. 

By  manual  labour  with  the  pan     15*00 

„            „      with  rocker        375 

„            „      with  the  long  tom     ...  075 

By  the  hydraulic  process 0*15 

But  this  process,  even  if  effedlive  or  profitable  as  a  mining 
operation,  may  be  prejudicial  to  the  interests  of  the  general 
public,  if  condudted  on  a  large  scale,  as  the  vast  quantity  of 
material  which  it  so  suddenly  removes  is  merely  shifted  into 
the  shallows  beneath,  to  be  re-distributed  by  every  freshet  to 
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points  lower  and  lower  down  until  it  reaches  the  sea-coast, 
creating  bars  at  the  mouths  of  rivers  in  its  course,  and 
changing  the  hydrography  of  harbours — as  it  has  done  with 
the  Bay  of  San  Francisco  by  its  silt. 

The  hills  behind,  torn  up  and  washed  by  the  gold  miner, 
are  abandoned  as  desolate  and  irredeemable  ;  and  the  costly 
canals,  construfted  with  peculiar  conveniences  for  mining 
purposes,  eventually  fall  into  disuse  from  being  too  expensive 
to  maintain  or  alter  for  general  agricultural  uses. 

130,  Fenchurch  Street,  London,  E.C., 
May  14, 1884. 


11.    OBSERVATIONS    ON    TWILIGHT. 

^E  must  first  here  cdmplain  of  the  want  of  a  word 
which  exadlly  covers  our  meaning.  We  might 
have  said  "  Observations  on  Dawn,"  but  this  term 
is  by  a  general  convention  limited  to  the  glow  in  the  sky 
which  precedes  sunrise,  excluding  that  which  .  follows 
sunset. 

The  remarkable  atmospheric  phenomena  which  were  wit- 
nessed in  most  parts  of  the  world  during  the  last  winter 
have,  as  our  readers  know  full  well,  given  scope  for  much 
discussion  ;  but,  oddly  enough,  for  some  time  no  one  raised  . 
the  necessary  preliminary  question  touching  the  normal 
colouration  of  the  sky  at  morn  and  eve.  At  last  the  thought 
occurred,  both  to  theorists  and  observers,  that  without  a 
precise  knowledge  of  this  normal  colouration  all  inquiry  as 
to  the  abnormal  display  of  the  last  season  was  in  want  of  a 
firm  basis.  Were  the  aerial  pageants  described  by  "  Our 
Special  Correspondents  "  merely  an  intensification  of  what 
has  always  been  witnessed  under  cloudless  skies,  or  were 
they  something  novel  and  totally  different  ? 

It  might  indeed  seem  strange  that,  in  a  scientific  age  like 
the  present,  hundreds  of  observers  were  not  at  once  prepared 
with  an  answer ;  but  the  observations  required  can  be  made 
to  advantage  only  under  skies  fairly  clear  from  cloud  and 
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smoke,  and  in  situations  where  the  heavens  are  visible  down 
to  the  horizon. 

Fortunately  two  sets  of  extended  and  systematic  observa- 
tions of  the  evening  and  morning  skies  are  in  existence. 
The  one  series,  published  in  the  "  Zeitschrift  der  CEsterr. 
Gesellschaft  ftir  Meteorologie,"  was  made  by  Dr.  G.  Helmann, 
in  Spain,  during  the  years  1875  and  1876. 

The  author  made,  in  the  first  place,  determinations  of  the 
position  of  the  sun  at  the  beginning  of  the  morning,  and  at 
the  end  of  the  evening  twilight.  He  finds  that  the  altitude 
of  the  sun  below  the  horizon  at  the  end  (or  the  beginning  in 
the  morning)  of  astronomical  twilight,  though  generally  as- 
sumed at  IS**,  is  not  constant,  but  has  a  very  distindl  yearly 
period  with  a  maximum  in  winter  and  a  minimum  in  sum- 
mer. This  altitude  is  also  greater  for  the  morning  than  for 
the  evening  twilight,  and  is  closely  connedted  with  the  rela- 
tive moisture  of  the  air  with  which  it  increases.  This 
relation  to  moisture  determines  probably  the  difference  be- 
tween the  winter  and  the  summer  twilight,  as  well  as  for 
that  between  morning  and  evening.  The  same  consideration 
will  doubtless  explain  the  fa(5l  that  the  depth  of  the  sun 
below  the  horizon  for  evening  twilight  is  greater  in  high 
latitudes  than  in  low  ones.  Thus  at  Athens  the  yearly  mean 
is  is'g** ;  whilst  in  the  south  of  Spain  and  on  the  Atlantic, 
between  18''  N.  lat.  and  20°  S.  lat.,  it  is  I5'6°.  It  is  also 
smaller  in  inland  districts  than  on  the  nearest  seas.  These 
points,  however,  require  to  be  confirmed  by  further  ob- 
servation. 

Not  less  important  than  these  measurements  of  the  sun's 
altitude  are  the  observations  made  on  the  physical  progress 
of  the  twilight  in  which  a  great  number  of  physical  changes 
are  combined  to  form  a  typical  image.  In  Spain,  at  least, 
the  optical  phenomena  of  twilight  form  two  distindt  classes, 
that  of  the  dry  and  that  of  the  rainy  season.  These  two 
differ,  however,  mainly  in  intensity,  so  that  we  may  here 
confine  our  attention  to  one  form, — that  of  the  wet  season, — 
as  the  more  splendid  and  the  more  manifold. 

When  the  sun  has  still  an  altitude  of  4"*  there  appear  along 
the  entire  horizon  various  faint  colourations.  In  the  west 
there  is  a  delicate  yellow  of  about  ^°  in  altitude,  and  above 
that  a  light  green  of  about  i^  whilst  above  the  sun,  up  to 
about  50°,  the  sky  is  of  a  shining  light  blue,  of  a  rather 
elliptical  form.  In  the  east  there  appears  a  deeper  green,  of 
only  I''  in  altitude  and  60''  in  azimuth. 

When  the  sun  descends  to  1°  the  green  on  the  western 
horizon  reaches  an  altitude  of  ^^d"  without  becoming  more 
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intense ;  beneath  this  green,  along  the  horizon,  is  an  orange- 
yellow  stratum  of  about  3**,  which  on  its  lower  side  begins 
to  change  into  rose,  brownish  red  to  purple-violet,  and  ex- 
tends from  south  to  north.  In  the  east  the  green  becomes 
more  intense,  and  rises  up  to  6^  whilst  immediately  on  the 
horizon  there  appear  faint  rose-colour  and  yellow  of  about 
2**  in  altitude. 

When  the  sun  has  gone  down  the  green  in  the  eastern  sky 
extends  up  to  9^  the  yellow  to  6°,  and  the  full  rose  to  4^ 
The  latter  colour  is  more  intense  on  its  lower  side,  and  fades 
away  into  an  ill-defined  stratum  of  deep  steel-blue  of  J"*  in 
altitude — the  beginning  of  the  earth's  shadow. 

In  the  western  sky  the  rose-colour  has  decreased ;  the 
yellow  takes  a  more  orange  tint ;  the  green  increases  in 
intensity,  whilst  the  pale  blue  descends  to  about  45% 

Important  changes  now  take  place  in  the  east.  When 
the  sun  is  about  f °  below  the  horizon  the  deep  steel-blue 
appears  as  a  segment  of  about  i**  in  altitude  and  75**  in 
azimuth.  The  superimposed  rose  has  become  deeper,  and 
extends  to  I0^  whilst  the  yellow  and  green  have  generally 
entirely  disappeared. 

As  the  sun  sinks  deeper  the  rose  colour  takes  a  more 
purple  tone,  and  the  margin  of  the  dark  segment  turns  violet, 
whilst  this  segment  itself  becomes  lighter,  and  changes  from 
a  steel-blue  to  an  ash-grey.  These  colourations  of  the 
eastern  heavens  above  the  earth's  shadow  are  known  as  the 
"  counter-dawn,"  and  vary  in  their  altitude  with  the  moisture 
of  the  atmosphere,  extending  higher  as  it  increases.  On  an 
average  the  boundary  arc  of  the  earth's  shadow  can  be  ob- 
served up  to  an  altitude  of  15* ;  the  segment  then  extends 
in  azimuth  for  150°,  when  the  sun  is  4*6  below  the  horizon. 
The  superincumbent  rose  disappears  generally  at  an  altitude 
of  25^  whilst  the  sun  has  descended  to  4*9  below  the  hori- 
zon. The  so-called  "  civil  twilight  " — as  distinguished  from 
the  astronomical  twilight — is  then  at  an  end. 

In  the  western  heavens  the  orange-yellow  band  of  3*  in 
altitude  remains  unaltered  ;  the  brownish  red  below  it  dis- 
appears entirely,  and  the  green  extends  only  to  8*.  When 
the  sun  is  3'8*'  below  the  horizon  the  sky  takes  a  rosy  cast 
up  to  25° ;  this  colour  becomes  more  decided  and  extends, 
80  that  a  rosy  red  segment  of  about  40**  is  superimposed 
upon  the  lower  strata,  and  attains  its  greatest  intensity  of 
colour  when  the  sun  has  sunk  to  4*3^  at  the  spot  where  the 
first  appearance  of  colour  was  observed.  This  first  rosy 
light  sinks  rapidly  downwards,  whilst  the  lower  strata  vary 
little,  and  when  the  sun  has  sunk  to  6**  it  has  in  general 
quite  disappeared.  o.™...,  Google 
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Now  the  arc  in  the  western  sky  which  bounds  the  illu- 
minated segment  begins  to  be  very  distindlly  perceptible. 
When  the  sun  is  6°  below  the  horizon  it  is  about  at  the  alti- 
tude of  75°.  For  170  degrees  along  the  western  horizon 
extends  the  orange-yellow  stratum,  of  2^"*  in  height ;  above 
it  lies  a  green  band  of  double  the  width,  whilst  the  rest  of 
the  illuminated  segment  is  a  whitish  blue.  The  boundary 
arc  sinks  rapidly  downwards,  and  when  the  sun  is  10°  below 
the  horizon  it  is  scarcely  as  many  degrees  above.  Sometimes 
a  second,  but  fainter,  rosy  light  can  be  seen  in  the  western 
sky,  but  of  less  extent  and  shorter  duration  than  the  first. 
When  the  sun  has  sunk  to  ii^''  every  trace  of  red  colour  has 
vanished  from  the  western  sky,  and  the  sharply- defined 
luminous  segment  hastens  down  to  the  horizon. 

Still  with  the  descent  of  this  segment  the  phenomenon 
has  not  always  reached  its  end.  There  sometimes  occur 
later  whitish  colourations  in  the  western  sky,  and  whitish 
segments,  which,  however,  never  display  any  trace  of  colour. 
On  one  occasion  a  luminous  appearance  of  6°  altitude  was 
observed  when  the  sun  was  already  23**  below  the  horizon. 

The  phenomena  observed  during  the  dry  season  in  Spain 
are  inferior  to  those  described,  both  in  intensity  of  colour 
and  in  extent. 

The  phenomena  of  the  dawn  observed  in  Germany  differ 
widely  from  those  recorded  in  the  south  of  Spain.  In  the 
latter  country  the  phases  are  more  distinft  than  in  Germany. 
The  succession  in  time  is  more  definite,  and  the  strata  of 
different  colour  are  more  distinctly  marked  off  from  each 
other;  the  boundary  between  the  light  segment  and  the 
dark  sky  is  very  decided. 

On  the  other  hand,  with  the  exception  of  the  counter- 
dawn,  the  duration  and  the  extent  of  the  colouration  are 
greater  in  Germany.  As  regards  the  colours,  there  prevails 
the  difference  that  in  Spain  green  is  almost  invariably  seen 
in  all  shades,  which  is  rarely  the  case  in  Germany.  On  the 
other  hand,  in  Germany  the  red  colourations  of  the  Spanish 
heavens  take  a  more  flesh-coloured  and  purple  tone,  and  the 
violet  colours  seem  deeper.  Further,  in  Spain  there  exists 
a  greater  difference  between  the  twilight  phenomena  of 
summer  and  winter  than  in  Germany. 

In  England  we  need  scarcely  say  that,  as  a  rule,  the  phe- 
nomena are  too  much  complicated  by  smoke  and  cloud  to 
admit  of  useful  study. 

At  an  earlier  date — in  1864 — Prof,  von  Bezold  made  a 
careful  study  of  the  phenomena  of  ordinary  twilight,  and 
published  his  results  in  **Poggendorff'sAnnalen"(voL  cxxiiii*, 
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p.  240).  His  memoir,  however,  though  inserted  in  a  journal 
so  constantly  consulted  by  men  of  Science,  appears  to  have 
passed  unnoticed.  Of  this  oversight  the  notices  of  the 
phenomena  of  last  winter  gave  abundant  proof.  Had  Prof, 
von  Bezold's  paper  been  referred  to  the  world  would  have 
seen  that  the  displays  in  question  were  simply  an  intensifi- 
cation  of  the  normal  evening  afterglow,  and  would  not  have 
rhapsodised  anent  eledtric  discharges,  the  north  light,  &c. 
The  author's  memoir  would  further  have  afforded  a  starting- 
point  for  a  more  complete  study  of  the  progress  and  the  pe- 
culiar features  of  these  phenomena.  Our  readers  will  not 
fail  to  remark  the  general  agreement  between  Prof,  von 
Bezold's  observations  and  those  of  Dr.  Helmann. 

The  former  meteorologist  describes  the  following  pheno- 
mena as  to  be  observed  every  morning  and  evening  if  clouds 
do  not  interfere  : — 

A  luminous  segment  appears  on  that  side  of  the  heavens 
where  the  sun  is  below  the  horizon  (i.e.,  in  the  east  in  the 
morning,  and  in  the  west  at  eventide).  It  is  separated  from 
the  higher  parts  of  the  sky  by  a  peculiar  light  zone.  Above 
this  zone  the  heavens  have  a  blue  or  purple  colour,  and 
below  it  are  seen  yellow,  orange,  and  on  the  horizon  even 
brownish  red  tones. 

At  the  opposite  side  of  the  heaven  appears  the  dark  seg- 
ment which  is  simply  the  ash-coloured  shadow  of  the  earth, 
which,  as  long  as  it  is  merely  a  few  degrees  above  the  hori- 
zon, contrasts  sharply  with  that  part  of  the  sky  still  (or 
already)  illuminated  by  the  sun,r— the  so-called  counter- 
dawn. 

There  is  also  a  faintly  luminous  circular  disc  of  consider- 
able diameter  (at  the  time  of  its  greatest  intensity),  and  of 
a  rose-  or  pale  purple-red  colour.  This  the  author  speaks 
of  as  the  "  purple  light."  It  appears  above  the  luminous 
segment  some  time  before  sunrise  or  after  sunset,  in  such  a 
manner  that  the  lower  part  of  the  disc  appears  to  be  con- 
cealed behind  the  luminous  segment.  The  centre  of  the 
disc,  in  the  evening  twilight,  goes  down  very  rapidly,  whilst 
at  the -same  time  its  radius  increases,  so  that  at  the  last  the 
boundary  of  the  disc  coalesces  with  that  of  the  segment. 
The  impression  is  as  if  the  purple  light  was  gliding  down 
behind  the  illuminated  segment.  The  purple  light  seems  to 
play  the  part  of  an  image  of  the  sun,  much  magnified,  but 
indistindl  in  its  outlines.  At  the  time  of  its  greatest  in- 
tensity the  light  generally  increases  very  decidedly,  so  that 
objefts  which  shortly  after  sunset  were  no  longer  distin- 
guishable are  again  recognised.    This  is  especially  the  case 
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with  objefls  at  the  side  of  the  horizon  opposite  the  luminous 
segment.  Such  objedls,  which  were  previously  shaqjly 
illuminated  by  the  setting  sun,  and  were  then  shadowed  by 
the  dark  segment,  appear  at  this  time  once  more  bathed  in 
a  faint  reddish  light.  The  maximum  of  this  second  illu- 
mination occurs  in  the  Alps  when  the  sun  is  4'  or  5°  below 
the  horizon.  The  centre  of  the  purple  light  is  at  this  time 
about  iS""  above  the  horizon,  whilst  its  upper  limit  may  rise 
to  an  altitude  of  40**  to  50°. 

As  the  purple  light  vanishes  behind  the  luminous  segment 
there  appears  at  the  opposite  side  of  the  heavens  a  second 
dark  segment.  Soon,  also,  as  the  first  luminous  segment 
descends,  there  appears  above  it  a  second,  not  readily  dis- 
tinguishable from  it,  and  if  the  sky  is  very  clear  there  is 
sometimes  perceived  a  second  purple  light,  and  therewith  a 
repeated  increase  of  light,  so  that  objedts  on  the  opposite 
side  of  the  horizon  are  illuminated  for  the  third  time. 

The  occurrence  of  two  distinft  periods  of  red  (rosy  or 
purple)  tones,  which  was  dwelt  upon  by  a  number  of  ob- 
servers as  something  charadlerlstic  of  the  twilights  of  last 
winter,  is  therefore  a  normal  phenomenon,  though  rarely 
witnessed  in  such  intensity. 

The  excitement  which  the  recent  sunsets  produced  were 
especially  due  to  the  unusual  intensity  of  this  second 
"purple  light,"  which  on  some  occasions  seemed  to  surpass 
the  first  one  both  in  extent  and  splendour. 


III.    ©N    ELECTRICITY  AND    ITS    PRESENT 
APPLICATIONS.* 

By  W.  Eraser,  A.M.,  M.R.C.S.  Eng. 

(Concluded  from  page  409.) 

EATTER,  as  it  exists  in  the  ether  or  chaos,  is  probably 
in  its  simple  or  atomic,  and  not  in  the  molecular 
form,  as  it  for  the  most  part  appears  in  the  earth. 
We  know  that  Eledlron  alone  does  not  conduce  to  the  union, 
but,  on  the  contrary,  to  the  dispersion  or  repulsion  of  the 

*  Read  at  the  Aberdeen  Philosophical  Society,  February  5th,  1884. 
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particles  of  matter.  Indeed  it  is  quite  possible,  by  means 
of  eleftricity,  to  loose  the  molecular  attradlion  of  different 
kinds  of  matter  for  each  other,  and  to  reduce  them  to  their 
elementary  form,  as  was  done  in  the  notable  case  of  Sir 
Humphry  Davy's  discovery  of  the  metallic  bases  of  the 
alkalies  and  their  allies.  It  seems  to  require  the  presence 
of  gravitation — that  is  to  say,  the  attradtive  force  of  a  large 
mass  of  matter — ^to  enable  ElecStron  to  exert  those  chemical 
powers  which  constitute  so  important  a  part  of  his  pro- 
perties. 

Thus,  then,  the  Earth,  in  its  rapid  journey  through  the 
ethereal  ocean  of  space,  like  the  other  innumerable  orbs 
that  are  circulating  there,  so  adls  upon  that  portion  of  ether 
that  is  sufficiently  within  the  sphere  of  its  gravitating  in- 
fluence (or  probably  within  a  distance  somewhat  beyond  the 
circuit  of  the  atmosphere,  or  45  miles)  as  to  admit  of  che- 
mical— that  is  to  say,  molecular — combinations  and  aggre- 
gations of  matter  being  brought  into  existence  in  such  a 
condition  as  to  be  retained  by  the  attraftive  power  of  the 
planet,  and  thus  added  as  a  permanent  and  continually  aug- 
menting increment  to  its  constitution. 

Speculating  upon  the  possibility,  or  the  probability  of  this 
hypothesis  being  true,  it  may  be  interesting  to  make  an 
attempt  to  calculate  the  amount  of  increment  that  would 
thus  be  continually  added  to  the  mass  of  our  Earth. 

The  elements  required  for  such  a  calculation  are — ist,  the 
diameter  of  the  Earth,  with  its  atmosphere,  or  (say)  the  range 
at  which  its  attractive  power  would  counterbalance  the 
dispersive  power  of  eleftricity ;  2nd,  the  mean  distance  of 
the  Earth  from  the  Sun ;  3rd,  the  time  of  the  Earth's  year, 
or  revolution  round  the  Sun ;  and  4th,  the  proportion  of 
matter  that  is  contained  in  ether, — or,  rather,  the  proportion 
of  matter  that  can  be  wrested  and  precipitated  from  ether 
by  the  chemical  and  gravitative  forces  under  the  influence 
of  which  it  is  brought  by  the  Earth's  passage  through  it. 

All  these  have  been  pretty  exaftly  agreed  upon  by  astro- 
nomers, except  the  last,  although  it  is  not  improbable  that 
even  it  too  may  be  ascertained  in  time.  But  if  it  may  be 
allowable  to  hazard  an  estimate  of  it,  no  one,  I  think,  would 
say  that,  whatever  may  be  the  absolute  proportion  of  matter 
in  ether,  one  grain  as  the  reducible  portion  of  it,— that  one 
grain  to  the  cubic  mile,  that  is  to  say  one  grain  to  the 
thousand  millions  of  cubic  feet,  would  be  too  large  a  pro- 
portion to  assign,  and  we  will  solve  the  problem  upon  this 
assumption. 

VOL.  VI.  (third  series).  an 
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The  mean  diameter  of  the  Earth  is  7912  miles  ;  height  of 
the  atmosphere  45  miles ;  consequently  the  diameter  of  the 
Earth  and  its  envelope  is  8002  miles,  and  the  area  of  its 
diametrical  sedtion  would  be — 

2224.  X3'i4i6= 50,315,870  of  miles. 
2 

Distance  of  the  Earth  and  Sun,  92  millions  of  miles; 
therefore  184  =  the  diameter  of  Earth's  yearly  circuit  round 
the  Sun.  This  multiplied  by  3'i4i6  gives  578,054,400  as 
the  circumference  or  length  of  the  annual  circuit.  This 
again  multiplied  by  50,315,878,  the  area  of  the  Earth's 
seftion,  gives  29,002,310,043,428,000  as  the  number  of  cubic 
miles  in  cylinder  made  by  the  Earth  in  its  annual  course 
round  the  Sun.  This  divided  by  1,565,800,  the  number  of 
grains  in  a  ton,  gives  1,857,980,378  as  the  number  of  tons 
annually  brought  within  the  attraftive  power  of  the  Earth, 
and  as  the  possible  annual  addition  to  its  mass.  Spread 
over  the  globe,  with  its  197,000,000  of  square  miles,  this 
would  yield  about  9*43  tons  to  the  square  mile.  Allowing 
6080  feet  to  the  mile,  a  square  mile  would  consist  of 
36,966,400  square  feet.  This  divided  by  9*43  tons,  or 
147,862,400  grains,  would  give  o'3i  gr.  per  square  foot  as  the 
possible  amount  of  matter  depositable  on  the  Earth ;  or 
31  grains,  if  we  suppose  a  cubic  mile  of  ether  to  contain* 
100  grains  of  matter.  At  this  rate  it  would  require  fifty 
thousand  years  for  the  addition  of  one  ton — say  a  cart-load 
— per  square  mile  of  matter  being  added  to  the  surface  of 
the  Earth. 

The  greater  part  of  the  matter  would  probably  be  in  the 
form  of  water  and  other  fluid  substances,  which  would  find 
their  ultimate  place  of  deposit  in  the  ocean,  and  would  not 
make  much  recognisable  addition  to  the  material  of  our 
globe.  It  is  possible,  too,  that  the  whole  of  the  ether  thus 
moleculated  does  not  become  incorporated  with  the  Earth. 
A  portion  of  it  lying  next  to  the  outer  boundary  of  the 
imagined  cylinder  may  probably,  though  sufficiently  within 
the  power  of  the  Earth's  gravitation  as  to  have  its  atoms 
brought  within  chemical  attraction,  not  be  sufficiently  near 
it  to  be  drawn  to  its  surface,  and  it  may  thus  either  drift 
away  in  some  other  direAion,  or  remain  in  equipoise  like 
the  Moon,  and,  also  like  it,  circulate  with  the  Earth  round 
the  Sun. 

The  foregoing  reasoning,  if  applicable  to  the  Earth,  must 
of  course  also  be  so  to  all  the  other  planetary  bodies,  as 
well  as  to  the  suns  or  stars  of  the  whole  universe,  thus 
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affording  a  glimpse  of  the  stupendous  scale  on  which  the 
theory  of  development  or  evolution  in  this  department  may 
be  applied.  And,  as  it  is  believed  by  astronomers  that  the 
stellar  system  to  which  we  belong  is — independently  of  its 
other  motions — drifting  in  some  to  us  unknown  direftion 
through  space,  it  follows  that  new  and  unexhausted  fields  of 
either — "  untrodden  fields  and  pastures  ever  new  " — are  be- 
coming continually  accessible,  as  the  pabulum  from  which 
God's  universe,  or  family  of  worlds,  receive  their  nourish- 
ment and  growth. 

The  creation  of  worlds  may  thus  be  understood  to  be  a 
gradual,  continuous,  and  never-ceasing  process ;  and  we  can 
easily  believe  that  among  the  streams  of  cosmic  dust  or 
stones  drifting  through  space,  which  must  have  become 
concreted  or  gravitated  together  from  the  material  atoms  of 
ether,  gravitation  will  still  further  unite  them  into  larger 
and  larger  masses,  as,  in  their  motion  through  space,  they 
come  within  reach  of  each  other's  attradlion ;  and  thus  it 
will  happen  that  some  large  and  always  enlarging  ones  will 
come  to  assume  the  rank  of  planets  or  planetoids,  as  we 
adlually  find  that  they  are  now  doing  in  our  own  solar 
system.  This  mode  of  genesis,  too,  combined  with  their 
rotary  motion,  will  sufiiciently  account  for  the  almost  perfedl 
sphericity  of  the  heavenly  bodies. 

This  long  digression — if  we  can  call  it  a  digression — on 
the  subjeft  of  cosmogony  has  mainly  arisen,  as  you  may 
recoUeft,  from  the  sight  of  Mr.  Crookes's  radiometer,  and 
the  speculation  that  so  suggestive  an  instrument  is  calcu- 
lated to  give  rise  to. 

Having  made  acquaintance  with  Eleftron  in  two  of  the 
forms  which  he  exhibits  himself,  we  may  now  view  him  in 
another  and  almost  as  important  an  aspeA,  that  of  heat. 
Nearly  all  his  operations  on  matter  are  attended  by  a  motion 
or  vibration  of  its  atoms  resulting  in,  and  in  faft  consti- 
tuting, what  we  call  heat.  The  great  Genie  himself  seems 
gradually  to  disappear  after  putting  his  subjeft  materials 
into  a  state  of  tremulous  motion,  which  gradually  subsides, 
with  results  more  or  less  observable.  He  himself  may  either 
go  into  some  new  arrangement  of  the  materials,  or  else 
vanish  into  surrounding  space,  though  of  course  he  can 
never  be  lost  or  annihilated. 

Heat  is  undoubtedly  the  most  familiar  attitude,  and  the 
most  useful  and  indispensable  form,  in  which  Eleftron  can 
be  viewed ;  but  the  purposes  he  serves,  and  the  benefits  he 
confers  on  the  world,  in  this  charadter,  are  ^o  well  known 
and  appreciated 'that  it  is  unnecessary  even  to  enumerate. 
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much  less  to  describe  them.  The  analogy,  nay  the  identity, 
of  Eledtron  and  heat  can  be  experimentally  and  otherwise 
shown  in  a  variety  of  ways ;  but  there  is  not  time  to  do 
more  than  allude  to  this  interesting  department  of  the  cor- 
relation and  mutual  convertibility  of  physical  forces. 

Let  us  for  a  moment  change  the  metaphor  so  long  kept 
up,  and,  by  usmg  the  magician's  power,  transform  our  Genie 
into  a  wild  steed  of  the  Desert,  careering  at  his  own  way- 
ward will  through  the  prairie  and  the  forest, — dangerous 
and  difficult  to  come  to  close  quarters  with, — admired  for  his 
beauty,  power,  and  speed,  yet  feared  and  avoided  because  so 
untameable  and  intradtable ;  but  when  once  a  material  bridle 
is  imposed  upon  him  his  speed  is  greatly  subdued,  and  he 
becomes  the  means  of  cariying  man  along  with  him,  and  of 
revealing  to  him  all  the  beauty,  grandeur,  and  wonders  of 
the  world.  When  still  further  subdued,  harnessed,  and 
accoutred,  he  not  only  diffuses  happiness  and  life  all  around 
him,  but  can  be  made  to  perform  a  variety  of  most  useful 
and  admirable  work,  far  surpassing  in  quality  and  value  that 
of  any  other  creature  within  the  power  of  man. 

Ele(5tricity,  Light,  and  Heat  may  be  said  to  be  a  unity  in 
trinity,  recondite  and  mysterious  to  us,  but  not  altogether 
incomprehensible, — a  type  or  analogy,  may  we  not  say,  of 
that  greater  and  still  more  incomprehensible  mystery,  the 
dogma  of  the  Divine  essence,  which  forms  an  important  part* 
of  the  Christian  creed,  and  which  it  may  well  encourage  and 
justify  us  in  believing,  even  although  its  full  comprehension 
may  be  beyond  our  imperfeft  powers. 

Whatever  may  be  thought  of  the  marvellous  and  benefi- 
cent powers  of  this  great  Genie,  as  I  have  attempted  to 
describe  them,  in  reference  to  the  Cosmos,  there  is  a  depart- 
ment of  the  work  assigned  him  by  his  Creator  which  is  to  us 
(I  mean  to  medical  men)  as  important,  if  not  even  more 
interesting  and  wonderful.  I  allude  to  the  services  he  per- 
forms in  regard  to  the  Microcosmos,  and  in  the  development 
and  the  vital  adtion  of  all  living  creatures,  bearing,  as  these 
of  course  do,  upon  the  physiological  and  medical  aspe(5ts  of 
Anthropology.  On  some  of  the  mysteries  of  these  subjeAs 
it  is  probable  that  there  will  fall  in  time  a  share  of  the  light 
which  his  scientific  cultivation  is  now  throwing  on  other 
subjects  of  human  interest  and  utility.  But  into  this  de- 
partment I  shall  not  attempt  at  present  to  enter. 

The  funftions  of  Eledlron — lying,  as  many  of  them  do, 
in  the  border-land  between  spirit  and  matter,  have  given 
occasion  of  late  to  a  contention  regarding  the  respedtive 
claims  of  superiority  due  to  spirit  and  matter,  in  carrying 
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on  the  operations  of  the  world.  Leaving  the  religious  and 
higher  aspedt  of  the  subject,  bearing  on  the  soul,  untouched 
and  unaffeAed,  it  may  be  argued  on  this  point  that  the  pro- 
perty of  the  living  body  implied  by  the  terms  irritability 
and  contraAility  may  be  said  to  lie  at  the  root,  and  to  be  in 
truth  the  main  test  and  indication,  of  life.  It  is  the  first 
and  the  last  of  the  vital  adtions  of  the  living  organism, 
manifested  in  the  embryo  long  before  consciousness  begins, 
and  remaining  for  some  time  after  death  in  the  heart  and 
other  parts,  even  when  separated  from  the  body.  This 
property  is  undeniably  due  to  the  presence  of  the  neura,  or 
nervous  power,  which  is  developed  and  transmitted  by  the 
combined  a(5tion  of  the  organic  mechanism,  and  it  is  through 
the  medium  of  Eleftron  in  this  form  that  the  brain-power, 
the  feelings,  the  senses,  and  in  fa(5t  whatever  may  be  said  to 
constitute  the  life  of  the  animal,  are  maintained.  It  in 
truth  may  claim  to  be  the  ipse  ego  of  the  individual,  rather 
than  the  bodily  receptacle  which  is  inhabited  by  it.  It  is 
true  that  the  two  are  inseparable  and  indispensable  to  each 
other,  and  that  they  aft  and  reaft  on  each  other  in  many 
ways  that  are  to  us  inscrutable ;  but  the  moment  the  body 
loses  the  power  of  maintaining  and  transmitting  the  neces- 
sary supply  of  its  animating  spirit  their  complete  separation 
ensues,  and  the  result  is  death,  dissolution,  decomposition, 
'  and  dispersion  of  its  materials.  Was  it  not  an  unfortunate 
boast  that  Dr.  Tyndall  made  when  he  said  that  "  we  can 
discern  in  matter  the  promise  and  the  potency  of  all  terres- 
trial life  "  ? — meaning  to  imply  that  it  is  independent  of  any 
higher  agency  than  what  is  inherent  in  itself.  It  seems  to 
me,  on  the  contrary,  that  matter  is  like  clay  in  the  hands  of 
the  potter,  and  that  God  makes  use  of  some  intermediate 
agent  or  agents,  eleftricity  especially,  or  by  whatever  other 
name  it  may  be  called,  which  is  not  necessarily  nor  perhaps 
universally  inherent  in  matter,  to  carry  on  His  operations 
in  the  world ;  and  it  is  by  this  power,  in  fadt,  that  all  things 
are  kept  together  in  their  present  position  and  arrangement. 
Were  it  withdrawn,  by  the  Almighty  Creator,  the  property 
of  cohesion  would  cease ;  all  things  would  fall  asunder  into 
dust,  and  would  probably  be  scattered  into  space  like  the 
sand  or  dust  in  the  Desert. 

Yes !  the  supremacy  belongs  to  spirit,  and  not  to  matter. 
All  the  admirable  and  elevating  works  of  art,  of  poetry, 
literature,  and  science ;  all  the  inventions  and  discoveries 
of  man,  his  heroic  achievements,  his  virtues,  his  religious 
and  philanthropic  enthusiasms ;  these,  and  it  must  be  added 
also  all  their  opposites  of  a  malign  descriptioni  are  the 
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result  of  spiritual  influences — literally  of  spiritual  influences 
— residing  in  and  energising  his  person.  And  all  the  infi- 
nitely more  admirable  and  beautiful  forms,  both  animate 
and  inanimate,  in  which  the  material  of  the  world  is 
moulded  are  the  work  of  that  infinitely  greater  Spirit  who 
predominates  and  rules  over  all. 

In  His  government  of  the  universe  God  has  chosen  to 
endow  the  great  spirit  Ele(5tron  with  attributes  in  some 
degree  similar  to  some  of  those  belonging  to  Himself,  and 
He  has  given  him  potencies  in  accordance  with  these  attri- 
butes ;  but  behind,  and  upholding,  and  above  them  all,  there 
dominates  God's  own  supreme  existence  and  will.  Indeed 
it  is  impossible  to  conceive  that  matter  itself,  even  though 
adted  upon  by  all  the  natural  or  spiritual  influences  we  know 
of,  could  mould  and  fabricate  itself  into  the  infinite  and  yet 
normal  varieties  of  forms  and  substances,  both  living  and 
inanimate,  which  we  see  around  us. 

On  the  contrary,  the  living  world  of  which  we  form  a  part 
presents  everywhere  a  never-ceasing  miracle  of  Almighty 
power  and  wisdom,  although  our  bodily  eyes  cannot  see  the 
hand  that  performs  the  miracles,  and  the  sublime  signifi- 
cance of  which  we  fail  to  comprehend  only  from  its  very 
familiarity  and  our  own  innate  selfishness  and  want  of  spi- 
ritual discernment.    Thus  says  Tennyson  : — 

**  Flower  in  the  crannied  wall, 

I  pluck  you  out  of  the  crannies  I 
Hold  you  here,  it)ot  and  all,  in  my  hand, 
Little  flower ;  but  if  I  could  understand 
What  you  are,  root  and  all,  and  all  in  all, 

I  should  know  what  God  is,  and  man  is.*' 

If  he  is  a  fool  who  has  said  in  his  heart  that  **  there  is  no 
God,"  by  what  other  name  shall  we  call  those  who  say  or 
insinuate  that  Eledtron-  is  all  the  God  that  they  can  recog- 
nise as  being  required  in  the  world  ;  as  if  a  being,  however 
powerful,  whom  man  can  force  to  obey  his  commands,  as 
his  submissive  servant,  could  at  the  same  time  be  the 
Sovereign  Lawgiver  of  the  Universe.  The  idea  is  heathenish 
and  absurd.  It  is  in  kind,  though  not  in  degree,  as  much 
idolatry,  or  a  breach  of  the  first  commandment,  as  the  wor- 
ship of  stocks  and  stones,  or  of  the  sun,  moon,  and  stars, 
or  even  of  heroes  or  demigods,  or  of  the  classical  deities 
of  the  ancients.  Their  reasoning  in  the  matter  ought  rather 
to  be — *'  If  a  servant  or  minister  in  the  economy  of  Nature* 
has  been  endowed  and  entrusted  with  such  attributes  and 
powers,  how  infinitely  more  powerful  and  highly  endowed 
must  be  the  Creator  Himself,  the  source  of  all  this  power  !" 
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In  connexion  with  this  subjeft,  it  is  only  a  few  years 
since  there  raged  a  long  and  vehement  controversy  on  what 
was  called  spontaneous  generation,  one  party  affirming  and 
the  other  denying  that  the  forces  of  Nature  alone,  more 
especially  Eledtricity,  can  originate  life  and  organisation .  in 
dead  matter.  But,  after  years  of  laborious  and  well-dire(5ted 
experiment  and  investigation,  the  conclusion  acquiesced  in 
by  all  but  a  few  of  the  most  prejudiced  partizans  is  that  not 
even  the  minutest  monad  can  be  produced,  except  from  a 
parent  or  previously  existing  individual  of  the  same  kind. 
God's  method,  however,  and  His  ordained  laws  in  the  never- 
ceasing  and  exuberant  creation  and  evolution — ^to  use  the 
new  term — of  all  living  things,  are  beyond  the  reach  of  our 
penetration,  notwithstanding  the  gradual  advances  that  a^e 
apparently  being  made  in  this  direction  by  savants  and  theo- 
logians. Such  are  "the  depths  of  the  riches  both  of  the 
wisdom  and  the  knowledge  of  God ;  how  unsearchable  are 
His  judgments,  and  His  ways  past  finding  out !  " —  Rom. 
xi.,  33- 

As  a  fair  specimen  of  the  reasoning  and  drift  of  those  who 
support  the  idea  of  spontaneous  generation,  I  shall  quote 
the  words  of  an  article  on  the  "  Relation  of  Darwinism  to 
other  Branches  of  Science,"  by  Mr.  Ball,  the  Astronomer 
Royal  for  Ireland,  in  the  November  number  (p.  83)  of 
"  Longman's  Magazine  " : — "  At  the  outset  of  Darwin's 
theory,"  he  says,  "we  encounter  a  very  celebrated  difficulty. 
His  theory  requires  life  to  begin  with,  but  how  did  that  life 
originate  ?  I  need  hardly  remind  you  of  the  celebrated 
controversy  which  has  taken  place  on  this  subjeft.  It  has 
been  contended  that  life  can  never  be  produced  except  from 
life,  but  just  as  stoutly  has  the  opposite  view  been  main- 
tained. Can  it  be  possible  that  the  wondrous  and  complex 
phenomena  known  as  life  are  purely  material  ?  Can  a  par- 
ticle of  matter,  which  consists  only  of  a  definite  number  of 
atoms  of  definite  chemical  composition,  manifest  any  of 
those  charafters  which  charafterise  life  ?".... 

"  Unusual,  indeed,  must  be  the  circumstances  which  will 
have  brought  about  such  a  combination  of  atoms  as  to  form 
the  first  organic  being.  But  great  events  are  always  uni- 
versal. Because  we  cannot  repeatedly  make  an  organised 
being  from  inert  matter  in  our  test-tubes,  are  we  to  say  that 
such  an  event  can  never  once  have  occurred  with  the  infinite 
opportunities  of  Nature  ?  We  have  in  Nature  the  most 
varied  conditions  of  temperature,  of  pressure,  and  of  che- 
mical composition.  Every  comer  of  the  earth  and  of  the 
ocean  has  been  the  laboratory  in  which  these  expenment^ 
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have  been  carried  on.  It  is  not  necessary  to  suppose  that 
such  an  event  as  the  formation  of  an  organised  being  shall 
have  occurred  often.  If  in  the  whole  course  of  millions  of 
years  it  has  once  happened,  either  on  the  land  or  in  the 
depths  of  the  ocean,  that  a  group  of  atoms,  few  or  many, 
have  been  so  segregated  as  to  have  the  power  of  assimilating 
outside  material,  and  the  power  of  producing  other  groups 
more  or  less  similar  to  themselves,  then  we  have  no  more 
demands  to  make  on  the  *  Theory  of  Spontaneous  Genera- 
tion.' The  more  we  study  the  adlual  nature  of  matter  the 
less  improbable  will  it  seem  that  organic  beings  should  have 
so  originated." 

All  this  seems  to  me  to  be  only  a  petitio  principii,  or  begging 
of  the  question,  which  there  is  absolutely  no  ground  for 
acceding  to.  It  reminds  one  of  the  boast  of  Archimedes  : — 
"  Give  me  a  fixed  place  to  stand  upon,  and  I  will  move  the 
world."  "  Concede  to  me,"  these  reasoners  say,  "  that 
matter  can  form  and  fashion  itself  into  a  living  being,  and  I 
will  dispense  with  your  God,  and  depose  him  from  his  throne 
of  supremacy."  The  premiss,  if  it  does  not  mean  this,  at 
all  events  tends  to  lead  some  of  its  upholders  to  this  and 
other  conclusions  which  are  opposed  to  the  first  principles 
of  religion.  Such  conclusions,  however,  would  be  a  mistake, 
even  although  the  premises  were  proved  to  be  true,  for  these 
would  by  no  means  do  away  with  the  irresistible  and  un- 
avoidable recognition  of  an  all-pervading,  unceasing,  and 
intelligent  energy  presiding  over  and  throughout  the  uni- 
verse. 

As  a  safeguard  against  the  dangerous  and  atheistical  ten- 
dencies referred  to,  we  should,  in  accordance  with  the 
instinflive  promptings  of  our  own  nature,  of  all  nature,  and 
of  reason  and  revelation,  believe  in  God  as  the  Creator 
and  Governor  of  the  Universe ;  and  in  gratitude  for  all  that 
we  owe  to  Him  we  ought,  in  the  words  of  Christ's  summa- 
tion of  the  moral  law,  to  love  Him  "with  all  our  heart,  and 
with  all  our  soul,  and  with  all  our  mind."  But  if  scientists 
choose  to  make  their  abode  in  the  cold  shade  of  Agnosticism, 
or  the  still  colder,  darker,  and  more  inhospitable  region  of 
Atheism,  the  loss  and  damage  will  be  to  themselves  and  to 
those  who  adopt  their  belief — a  belief  which,  if  it  became 
general  in  any  country,  would,  as  has  been  proved  by  the 
past  history  of  the  world,  destroy  the  basis  on  which  its 
moral  government  is  founded,  and  sooner  or  later  bring 
degradation,  misery,  and  ruin  in  its  sequence. 

Given  life  and  organization,  given  their  inseparable  com- 
bination with  Eledlron, — but  given  by  whom  ? — and  we  must 
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admit  that  the  latter  plays  a  most  important  part  in  the  use 
and  the  functions  of  the  powers  and  attributes  of  all  living 
beings.  But  without  these  postulates,  and  the  conditions 
necessary  for  their  existence,  Eleftron  would  be  but  a  blind 
and  reckless,  however  powerful  and  all-pervading,  a  spirit. 
In  the  case  of  any  planet,  or  say  that  of  our  own  moon,  for 
instance,  which  is  believed  to  be  so  destitute  of  water  that 
whatever  portion  of  this  it  may  contain  is  drawn  by  gravi- 
tation, and  retained  in  the  interior,  so  that  it  cannot  appear 
upon  the  surface ;  and  the  absence  of  this  indispensable 
element  of  animal  and  vegetable  life  would  account  for  the 
arid,  dismal,  and  death-like  appearance  which  our  pale-faced 
satellite,  without  any  indication  of  a  change  of  seasons, 
exhibits  when  viewed  through  the  most  powerful  telescopes. 
Which  she  at  present  presents^  I  say,  because  if  the  hypothesis 
suggested  be  true  it  is  possible  that  in  the  course  of  ages  a 
sufficiency  of  water  may  be  moleculated  and  attracted  by 
the  moon's  own  power  of  gravitation,  to  supply  her  with 
enough  of  this  vital  element  to  enable  her,  by  the  will  or 
fiat  of  God,  and  through  means  of  Electron,  to  become  at 
last  adapted  for  and  endowed  with  such  a  variety  of  the 
tribes  of  animal  and  vegetable  life  as  that  which  now 
enriches  and  adorns  her  suzerain,  if  not  also  her  parent,  the 
Earth. 

The  Darwinian  doArine  does  not  necessarily  lead  to 
Atheism,  and  it  is  after  all  only  a  theory,  admirable,  inge- 
nious, and  suggestive  in  its  way,  but  far  from  being  so  reli- 
ably and  in  every  point  true  as  to  have  the  right  to  supersede 
and  stamp  out  the  old  and  universal  beliefs  which  have 
hitherto  governed  mankind. 

In  conclusion,  it  may  be  said  that  Electricity  as  a  science 
has  now  passed  its  stage  of  infancy  and  childhood,  and  is 
entering  upon  that  of  youth  and  adolescence.  Long  the 
plaything  and  pet  of  philosophers  and  medical  men,  for 
whose  nursing  and  education  it  has  hitherto  brought  them 
but  scanty  return,  it  has  now  grown  into  importance  in  a 
social,  industrial,  financial,  sanitary,  legislative,  and  legal 
point  of  view,  and  has  consequently  fallen  under  the  pro- 
teftion  of  the  State,  and  the  control  of  financiers,  lawyers, 
inventors,  mechanicians,  and  speculators,  and  is  expe(5led 
by  many  to  prove  an  el  Dorado  to  those  who  have  the  skill 
and  the  Spirit  to  take  possession  of  the  hidden  treasures 
which  Eledlron,  like  Aladdin's  Genie  of  the  Lamp,  has  in 
his  keeping.  But  it  is  quite  possible,  if  not  indeed  probable, 
that  if  the  noble  Genie  be  overdriven  and  hounded  on  by  a 
band  of  mercenary  and   unscrupulous  men,  he  may,  like 
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Samson,  when  forced  to  grind  and  make  sport  for  the 
Philistines,  bring  down  their  financial  structures  in  ruin  on 
the  heads  of  many  of  them, — a  disaster  which  indeed  has 
already  occurred  in  several  instances. 

The  form  of  allegory,  or  slightly  interrupted  allegory,  in 
which  this  paper  has  been  cast  is  of  course  not  like  a 
scientific,  or  logical,  or  dedudlive  treatise.  It  is,  and  pro- 
fesses to  be,  nothing  more  than  a  semi-fabulous  and 
romantic  account  of  the  matter  on  which  it  treats.  By  a 
wave  of  its  magic  wand  it  sweeps  away  doubts  and  diffi- 
culties, and  fills  up  gaps  or  dangerous  and  defective  places 
which  stand  in  its  way.     As  Browning  says — 

**  It  brings  the  invisible  into  play, 
By  letting  the  visible  go  to  the  dogs." 

By  an  instinftive  stroke  of  the  imagination  it  fills  in  what- 
ever is  wanting  to  render  its  narrative  as  life-like,  truth-like, 
and  acceptable  as  possible ;  and  yet  it  is  quite  possible  that 
it  may  convey  the  elements  of  truth  as  really  as  many  a  dry 
and  laborious  philosophical  dissertation.  By  the  quaint  and 
grotesque  points  of  view  in  which  it  presents  the  subjedt,  it 
tends  to  bring  out  new  features  and  aspefts  of  it,  which 
might  be  overlooked  in  the  ordinary  light  of  scientific 
treatment. 

And  there  is  another  point  of  view  in  which  some  might 
be  disposed  to  regard  it  favourably.  If  not  in  accordance 
with  the  most  recent  views  in  Theology,  it  is  at  least  in 
harmony  with  the  older  and  orthodox  idea  of  the  personality 
of  God.  It  strikes  the  same  key-note  of  impersonation,  and 
is  in  accordance  with  the  style  of  language  employed  in  the 
Bible,  and  with  the  way  in  which  an  old  Hebrew  prophet 
might  have  declaimed  **  Sed  eheu  quam  magno  intervallo  " 
on  such  a  subjedt.  Nor  is  it  out  of  harmony  with  the  mode 
of  expression  still  made  use  of,  and  still  most  readily  under- 
stood, by  the  great  mass  of  mankind  regarding  God's  opera- 
tions in  the  world. 
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IV.    EMERALD-GREEN*  :  ITS  PROPERTIES 
AND  MANUFACTURE. 

By  Robert  Galloway,  M.R.I. A. 

J  HE  poisonous  effefts  of  wall-paper  stained  with  emerald- 
green  (aceto-arsenite  of  copper)  appears  to  be  a  very 
favourite  topic  in  many  journals ;  it  is  continually  re- 
appearing in  one  form  or  another  in  diiferent  publications, 
especially  medical  ones ;  there  has  recently  appeared  a  short 
reference  to  it  under  the  title,  "  The  Poisonous  Efifeft  of 
Wall-paper."  As  some  years  ago  I  became  pradtically 
acquainted  with  its  properties  and  manufaAure,  a  few 
observations  on  these  subjects  may  not  be  without  interest. 

In  the  paragraph  referred  to,  it  is  stated  that  the  poisonous 
effedt  of  this  pigment  cannot  be  entirely  due  to  its  mere 
mechanical  detachment  from  the  paper.  This  writer  there- 
fore attributes  the  poisonous  effedls  to  the  formation  of  the 
hydrogen  compound  of  arsenic,  viz.,  arseniuretted  hydrogen 
(AsHj) ;  the  hydrogen,  for  the  formation  of  this  compound, 
being  generated,  the  writer  thinks  probable,  **  by  the  joint 
adlion  of  moisture  and  organic  matters,  viz.,  of  substances 
used  in  fixing  to  walls  papers  impregnated  with  arsenic." 
In  some  of  our  chemical  manuals.  Dr.  Kolbe's  **  Inorganic 
Chemistry,"  for  example,  it  is  also  stated  that  arseniuretted 
hydrogen  is  formed  by  the  fermentation  of  the  starch-paste 
employed  for  fastening  the  paper  to  the  walls.  It  is  perfedlly 
obvious  that  the  fermentation  of  the  starch-paste  must  cease 
after  a  time,  and  therefore  the  poisonous  effefts  of  the  paper 
must  likewise  cease  if  its  injurious  effe<5ls  are  caused  by  the 
fermentation.  I  do  not  think  that  arseniuretted  hydrogen 
could  be  formed  under  the  conditions,  for  the  oxygen  com- 
pound of  arsenic  is  in  a  state  of  combination,  and  the  com- 
pound is  in  a  dry  solid  state  and  not  in  solution,  and  the 
affinities  of  the  two  elements — arsenic  and  hydrogen — ^for 
each  other  are  so  exceedingly  weak  that  they  cannot  be 
made  to  unite  diredtly  except  they  are  both  set  free  at  the 
same  moment  in  presence  of  each  other.  Further,  for  the 
formation  of  this  hydrogen  compound  by  the  fermentation  of 
the  starch,  or  by  the  growth  of  minute  fungi,  the  entire  com- 
pound must  be  broken  up,  and  therefore  the  pigment  would 
become  discoloured ;  but  aceto-arsenite  of  copper — 
[3CuAsA+Cu(CaH30a),] 

*  This  substance  is  also  known  by  the  name  Schweinfurt  green. 
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is  a  very  stable  compound  not  readily  undergoing  decom- 
position, and  is  consequently  a  very  permanent  colour.  It 
has  also  been  not  unfrequently  stated  that  the  injurious 
effedls  of  this  pigment  are  due  to  the  arsenious  oxide 
volatilising  from  the  other  constituents  of  the  compound. 
This  volatilisation  would  likewise  cause  a  breaking  up  of  the 
entire  compound,  and  would  consequently  cause  a  dis- 
colouration of  the  paper;  but  the  volatilisation  of  this 
arsenic  compound  is  in  every  respedt  most  improbable. 

The  injurious  effedts,  if  any,  of  this  pigment  must  there- 
fore be  due  to  its  mechanical  detachment  from  the  paper ; 
but  has  it  ever  been  conclusively  proved  that  persons  who 
inhabit  rooms  the  wall-paper  of  which  is  stained  with 
emerald-green  suffer  from  arsenical  poisoning  ?  If  it  does 
occur,  then  the  effedts  of  what  may  be  termed  homoeopathic 
doses  of  this  substance  are  totally  different  from  the  efifedts 
which  arise  from  larger  doses.  During  the  packing  of  this 
substance  in  its  dry  state  in  the  fadtory,  clouds  of  its  dust 
ascend  in  the  air,  and  during  the  time  I  had  to  do  with  its 
manufadlure  I  never  heard  that  any  of  the  fadtory  hands 
suffered,  nor  did  I  suffer,  from  arsenical  poisoning.  If  there 
is  any  abrasion  of  the  skin  the  dust  produces  a  sore,  and 
also  the  delicate  lining  of  the  nostrils  is  apt  to  be  affedted. 
It  is  in  this  way  it  adls  in  large  doses  ;  I  am  therefore  very 
sceptical  as  to  its  supposed  poisonous  effedts  when  wall- 
paper is  stained  with  it. 

Different  methods  are  given  in  works  on  Chemistry  for  the 
manufadture  of  this  pigment,  but  as  they  do  not  agree  in 
every  respedt  with  the  method  which  was  followed  in 
English  colour  fadtories  some  years  ago,  it  will  be  as  well, 
for  the  full  elucidation  of  the  manufadture  of  this  substance, 
to  briefly  recite  some  of  these  methods  before  describing  the 
one  that  was,  and  probably  is  still,  in  use ;  and  I  will  after- 
wards describe  a  method  which  1  invented,  and  which  is 
pradtically  superior  to  any  other,  both  in  the  rapidity  with 
which  the  colour  can  be  formed,  and  for  producing  it  at  a 
less  cost. 

It  is  stated  in  *'  Watts's  Didlionary  of  Chemistry  "  that  it 
is  "  prepared  on  a  large  scale  by  mixing  arsenious  acid  with 
cupric  acetate  and  water.  Five  parts  of  verdigris  are  made 
up  to  a  thin  paste,  and  added  to  a  boiling  solution  of  4  parts 
or  rather  more  of  arsenious  acid  in  50  parts  of  water.  The 
boiling  must  be  well  kept  up,  otherwise  the  precipitate 
assumes  a  yellow-green  colour,  from  the  formation  of  copper 
arsenite :  in  that  case  acetic  acid  must  be  added,  and  the 
boiling  continued  a  few  minutes  longer.   The  precipitate  then 
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becomes  crystalline,  and  acquires  the  fine  green  colour 
peculiar  to  the  aceto-arsenite."  I  do  not  know  from  personal 
knowledge,  but  I  have  always  understood  that  the  copper 
salt  employed  in  its  manufafture  in  France  is  the  acetate. 
This  would  account,  in  my  opinion,  for  the  larger  crystalline 
flakes  in  which  it  is  obtained  in  France  than  can  be  produced 
by  the  English  method  of  manufafturing  it.  Cupric  acetate 
is  never  employed,  I  believe,  in  England, — the  much  cheaper 
copper  salt,  the  sulphate,  being  always  employed. 

In  "  Miller's  Chemistry  "  it  is  stated  it  "  may  be  obtained 
by  boiling  solutions  of  arsenious  anhydride  and  cupric 
acetate,  and  adding  to  the  mixture  an  equal  bulk  of  cold 
water."  Why  it  should  be  recommended  to  add  cold  water, 
I  am  at  a  loss  to  understand. 

In  Drs.  Roscoe  and  Schorlemmer's  large  work  on 
**  Chemistry,"  and  in  the  English  edition  of  "  Wagner's 
Handbook  of  Chemical  Technology,"  edited  by  Mr.  Crookes, 
the  process  as  described  by  Dr.  Ehrmann  in  the  **  Ann. 
Pharm.,"  xii.,  92,  is  given.  It  is  thus  stated  in  Wagner's 
work :  "  This  pigment  is  prepared  by  first  separately  dis- 
solving equal  parts  by  weight  of  arsenious  acid  and  neutral 
acetate  of  copper  in  boiling  water,  and  next  mixing  these 
solutions  while  boiling.  There  is  immediately  formed  a 
flocculent  olive-green  coloured  precipitate  of  arsenite  of 
copper,  while  the  supernatant  liquid  contains  free  acetic 
acid.  After  a  while  the  precipitate  becomes  gradually 
crystalline,  at  the  same  time  forming  a  beautiful  green  pig- 
ment, which  is  separated  from  the  liquid  by  filtration,  and 
after  washing  and  carefully  drying  is  ready  for  use.  The 
mode  of  preparing  this  pigment  on  a  large  scale  was 
originally  devised  by  M.  Braconnot,  as  follows  : — 15  kilos, 
of  sulphate  of  copper  are  dissolved  in  the  smallest  quantity 
of  boiling  water,  and  mixed  with  a  boiling  and  concentrated 
solution  of  arsenite  of  soda  or  potassa,  so  prepared  as  to 
contain  20  kilos,  of  arsenious  acid.  There  is  immediately 
formed  a  dirty  greenish  coloured  precipitate  which  is  con- 
verted into  Schweinfurt  green  by  the  addition  of  some 
15  litres  of  concentrated  wood-vinegar.  This  having  been 
done,  the  precipitate  is  immediately  filtered  off  and  washed." 

As  I  have  already  stated,  the  copper  salt  used  in  the 
manufacture  of  this  pigment  in  England  is  the  sulphate,  and 
it  is  carried  out  pretty  much  according  to  Braconnot's  me- 
thod as  described  by  Dr.  Ehrmann  ;  but  anyone  would  infer, 
from  reading  his  description  of  the  manufacturing  process, 
that  the  compound,  aceto-arsenite  of  copper,  was  formed 
almost  immediately  after  the  addition  of  the  acetic  acid,  a 
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higher  or  lower  atmospheric  temperature  having  no  effeft  in 
hastening  or  retarding  the  formation.  Furthermore,  it  is 
not  stated  whether  the  compound  forms  more  readily  in  an 
acid  or  neutral  solution,  or  whether  it  can  or  cannot  be 
formed  in  a  neutral  one ;  now  both  these  points  are  im- 
portant to  notice  in  describing  its  manufacture.  As  regards 
the  former  I  shall  notice  it  presently,  and,  as  far  as  my 
knowledge  extends,  the  pigment  will  not  form  when  the 
solution  is  neutral. 

The  operation  is  condudled  in  the  following  manner  in  the 
fadlory : — ^The  requisite  quantity  of  sulphate  of  copper  is 
placed  in  a  large  wooden  vat,  and  hot  water  added  to  dis- 
solve it ;  the  requisite  quantity  of  arsenic  (arsenious  anhy- 
dride) and  carbonate  of  soda,  the  latter  not  in  quantity  quite 
sufficient  to  neutralise  the  whole  of  the  sulphuric  acid  set 
free  from  the  sulphate  of  copper  on  the  precipitation  of  the 
copper  as  arsenite,  are  placed  in  another  wooden  vessel : 
water  is  then  added,  and  the  formation  of  the  arsenite  of 
soda  and  its  solution  are  aided  by  the  introduction  of  steam 
into  the  liquid.  When  complete  solution  has  been  eiFedted 
the  arsenic  solution  is  run  off  into  the  vat  containing  the 
solution  of  the  sulphate  of  copper,  arsenite  of  copper  being 
at  once  precipitated.  The  necessary  quantity  of  acetic  acid 
is  afterwards  added.  In  warm  weather  the  formation  of  the 
aceto-arsenite  soon  commences  after  the  addition  of  the 
vinegar ;  but,  even  in  that  case,  it  takes  a  week  or  more  to 
have  the  whole  of  a  big  batch  of  arsenite  converted  into  the 
aceto-arsenite ;  and  perfedl  conversion  is  necessary,  as  the 
presence  of  a  very  minute  quantity  of  unchanged  arsenite 
lowers  very  much  the  price  of  the  emerald  pigment,  and  a 
by  no  means  large  quantity  renders  the  pigment  unsaleable, 
owing  to  its  dirty  yellowish  green  colour.  In  cold  weather 
a  much  longer  time  is  required  for  its  complete  conversion  ; 
even  at  the  end  of  a  fortnight  or  three  weeks  there  fre- 
quently remains  sufficient  unconverted  arsenite  to  affedl 
seriously  the  selling  price  of  the  colour :  when  this  occurs 
the  manufacturer  generally  removes  these  last  traces  by  a 
most  wasteful  method,  viz.,  by  adding  a  quantity  of  free 
sulphuric  acid.  The  acid  of  course  dissolves  the  arsenite, 
but  it  dissolves  in  very  much  larger  quantities  the  aceto- 
arsenite  ;  and  this  costly  solution  is  not  utilised,  but  is 
run  into  the  faCtory  sewer. 

By  my  method  of  manufacturing  it,  it  can  be  produced 
in  winter  as  well  as  in  summer  in  one  or  two  hours,  and  the 
quantity  of  free  acid  required  for  its  formation  is  reduced  to 
the  lowest  amount.     I  proceed  as  follows : — After  having 
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dissolved  in  hot  water  the  requisite  quantity  of  cupric 
sulphate,  I  decompose  one-fourth  of  this  salt  by  adding  just 
sufficient  of  a  solution  of  carbonate  of  soda  to  precipitate 
the  copper,  in  that  quantity  of  the  sulphate,  as  carbonate. 
I  then  add  just  sufficient  acetic  acid  to  convert  the  carbonate 
into  acetate,    I  have  now  got  in  solution — 

3CuS04+Cu(CaH30,)a, 

and  I  have  to  transform  it  into — 

sCuAsaO^H-  Cu(C2H30a)a. 

It  is  at  once  seen  that  I  have  got  the  requisite  quantity  of 
acetate  formed.  I  next  dissolve  the  requisite  quantity  of 
arsenious  anhydride  in  an  amount  of  carbonate  of  soda 
rather  less  than  is  sufficient  to  neutralise  the  acid  in  the  re* 
maining  cupric  sulphate,  and  I  then  bring  the  solution  to  or 
near  the  boiling-point  by  introducing  steam  into  it :  the 
arsenic  is  dissolved  not  in  the  same  vessel  as  the  copper 
salt,  but  in  a  separate  one.  When  the  arsenic  solution  is 
fully  heated  a  small  current  of  it  is  allowed  to  flow  into  the 
vat  containing  the  copper  salts,  and  brisk  stirring  is  kept  up 
in  the  vat.  The  emerald-green  is  at  once  formed ;  but  if 
there  should  be  the  slightest  formation  of  any  arsenite,  the 
flow  of  the  arsenic  solution  is  at  once  stopped  until  every 
trace  of  the  arsenite  has  been  converted:  the  arsenic  solution 
is  then  allowed  to  flow  in  again,  with  the  same  precautions 
as  before :  in  this  way  a  large  batch  of  emerald-green  can 
be  formed  in  one  or  two  hours,  without  containing  the 
slightest  trace  of  the  arsenite.  I  keep  the  arsenic  solution 
near  the  boiling-point  during  the  whole  of  the  time  it  is 
flowing  into  the  other  vessel.  By  varying  the  proportions 
of  water  I  could  either  make  it  coarse  or  fine,  as  I  wished, 
which  is  an  important  matter  to  have  complete  control  over 
in  its  manufafture. 

Two  points  of  interest  occurred  to  me  during  the  time  I 
was  occupied  with  the  research,  which  I  had  not  time  to 
complete :  one  was  whether  the  aceto-arsenite  can  be  formed, 
adopting  the  old  method  for  its  formation,  if  there  is  more 
than  a  certain  quantity  of  water ;  from  some  experiments  I 
made  in  this  direAion  I  was  inclined  to  the  opinion  it  could 
not.  I  have  already  stated  that  emerald-green  is  soluble  to 
a  certain  extent  in  acids,  and  that  it  is  formed  in  a  more  or 
less  acid  solution ;  consequently  a  varying  amount  of  the 
pigment  is  always  lost  by  being  dissolved  in  the  supernatant 
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liquid.  To  prevent  to  a  certain  extent  this  loss  I  precipi- 
tated the  copper  from  it  as  arsenite  ;  but  I  was  not  success- 
ful in  the  few  experiments  I  had  time  to  make  on  this  part 
of  the  subjeft  of  re-converting  the  copper  arsenite  thus  ob- 
tained into  the  aceto-arsenite  by  the  addition  of  acetic  acid. 


V.    SIGNIFICANT    NOMENCLATURE. 
By  Wm.  John  Grey,  F.C.S. 

1^  R.  F.  FERNSEED,  as  a  representative  of  the  non- 
^^L  significant  side  of  scientific  nomenclature,  has 
made  a  very  able  attack  upon  the  opposite  school 
in  the  "  Journal  of  Science  "  for  April  last,  and  I  wish,  as 
one  of  those  who  are  of  opinion  that  a  scientific  name 
should  be  made  as  significant  as  is  conveniently  pra<5ticable, 
to  offer  a  few  observations  by  way  of  reply.  Significant 
names  are  systematic  names,  and  therefore  scientific  names, 
for  the  objeft  of  Science  is  to  systematise  knowledge  as  well 
as  to  acquire  it ;  indeed  the  mere  accumulation  of  fadts  is 
scarcely  to  be  dignified  with  the  title  Science. 

Sciences  have  advanced  rapidly  or  slowly,  very  much  in 
proportion  to  the  amount  of  system  which  could  be  applied 
to  them.  As  examples  of  this,  the  cases  of  Astronomy  and 
Meteorology  may  be  cited  :  in  the  first  great  progress  has 
been  made,  mainly  on  account  of  the  system  which  the  law 
of  gravitation  enabled  to  be  constructed  out  of  the  observed 
fadls ;  in  the  second  case  we  have  but  little  more  than  a 
chaos  of  observations  which  it  has  not  yet  been  found  pos- 
sible to  systematise. 

The  science  of  Chemistry  occupies  a  kind  of  mean  position 
between  the  perfeft  system  in  Astronomy  and  the  almost 
complete  lack  of  system  in  Meteorology.  Much  has  been 
done  in  the  way  of  systematising  Chemistry,  but  probably 
very  much  more  remains  to  be  accomplished,  and  chemists 
are  yet  waiting  for  the  man  who  will  do  for  their  science 
what  Newton  did  for  Astronomy  and  Darwin  for  Natural 
History.  No  significant  nomenclature  is  possible  unless 
the  science  in  which  it  is  used  has  become  more  or  less 
systematised,  and  hence  significant  names  are  an  indication 
of  at  least  some  progress.     It  is  of  course  easy  to  objeft  to 
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significant  names  on  account  of  their  length,  and  an  objec- 
tion on  this  ground  applies  especially  to  the  names  used  in 
Organic  Chemistry,  many  of  which  are  certainly  somewhat 
cumbersome.  Dinitromonobromobenzene  is  a  long  word, 
and  it  is  not  very  pretty  or  euphonious,  but  it  clearly  indi- 
cates what  the  compound  is  (isomers  excepted) ;  and  the 
gain  of  such  clear  indication  is  enormous.  The  great 
beauty  and  utility  of  these  long  names  in  Organic  Chemistry 
is  that  they  distinftly  state  to  a  chemist,  who  may  never 
have  heard  of  the  compound,  exaftly  what  it  is.  There 
may  or  may  not  be  such  a  substance  existing  as  amylethyl- 
methylphenylammonium  hydroxide :  I  never  read  of  it,  but 
if  I  met  with  the  above  name  I  would  have  no  difficulty  in 
writing  the  formula,  and  I  would  also  have  a  general  idea 
as  to  its  properties  and  probable  readlions.  It  is  possible  to 
make  fun  of  monstrosities  like  the  above,  and  occasionally  a 
feeble  jokelet  appears  in  the  comic  papers  based  on  the  long 
names  in  Organic  Chemistry ;  but  scientific  nomenclature, 
is  meant  for  scientific  men,  who  need  not  care  if  outsiders 
try  to  veil  their  ignorance  by  endeavouring  to  raise  a  laugh. 
One  objedlion  to  significant  names  in  this  science  is  that  a 
compound  not  unfrequently  has  two  or  even  more  names, 
according  to  the  view  taken  of  it.  Thus  CgHjCl  may  either 
be  looked  upon  as  a  chloride  of  the  positive  radical  phenyl, 
or  as  a  substituted  derivative  of  benzene ;  in  the  one  case 
it  is  termed  phenyl  chloride,  in  the  other  monochlorbenzene. 
Similarly  the  compound  CeHjNHj  may  be  called  phenyl- 
amine  or  amidobenzene,  according  as  it  is  regarded  as 
derived  from  ammonia  by  replacing  an  atom  of  hydrogen 
by  phenyl,  or  from  benzene  by  replacing  a  hydrogen  atom 
by  amidpgen.  These  double  names  do  not  cause  any  real 
inconvenience  to  chemists,  but  they  doubtless  perplex 
learners. 

Occasionally  theories  change, — that  is,  the  method  of 
classification  alters, — and  this  necessitates  some  variation 
in  significant  names :  this  variation  causes,  or  at  any  rate 
tends  to  cause,  confusion,  and  its  existence — or  at  least  the 
liability  to  its  existence — is  rightly  put  forward  by  Mr, 
Femseed  as  an  argument  against  significant  names.  There 
is  certainly  some  force  in  this  contention,  but  it  scarcely 
outweighs  the  general  utility  of  significant  names,  and  the 
instance  quoted  as  to  a  change  in  a  significant  name  ren- 
dered necessary  by  a  change  in  theory  is  not  very  apropos. 
The  compound  NaaSaOg  had  been  in  the  first  instance 
assigned  an    erroneous    appellation.     Sodium  sulphite  is 
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SONaOa,  and  the  prefix  "  hypo "  to  the  name  of  an  acid 
indicates  that  the  acid  with  the  prefix  contains  less  oxygen 
than  the  normal  acid.  In  the  case  before  us,  however,  the 
prefix  was  erroneously  used  to  denote  not  a  compound  con- 
taining less  oxygen,  but  one  having  an  extra  atom  of  sulphur. 
The  salt  NaaSaOj  was  thus  incorre<5lly  named  at  starting  ; 
and  when  ^chtitzenberger  discovered  the  compound  SNao^, 
which  was  the  real  hyposulphite,  a  difiiculty  certainly  arose, 
— ^not  in  consequence  of  a  change  in  theory  necessitating 
a  change  in  a  significant  name,  but  because  an  incorredl 
name  had  been  assigned  to  Na^SaOs,  by  Chaussier,  at  the 
outset.  Clearly  sulphosulphate  or  thiosulphate  is  the  cor- 
redt  name,  and  had  the  salt  been  thus  designated  at  first 
there  would  not  have  been  any  difficulty  caused  by  the  dis- 
covery of  the  real  hyposulphite. 

I  am  not  prepared  to  assert  that  no  cases  have  arisen  of 
a  change  in  theory  causing  confusion  in  nomenclature,  by 
rendering  imperative  the  alteration  of  a  significant  name, 
but  certainly  the  instance  mentioned  is  not  such  a  case. 

The  utility  of  significant  names  is  obvious,  and  it  would 
be  a  great  convenience  (to  take  Mr.  Fernseed's  illustration) 
if  instead  of  calling  a  man  John  Smith  it  were  possible  to 
name  him  in  such  a  manner  as  to  indicate  his  mental,  moral, 
and  physical  capacity  and  bias.  We  would  then,  on  being 
introduced  to  any  one,  know  how  far  his  acquaintance  was 
desirable.  It  is  not  possible  at  present  to  name  persons  in 
this  manner,  and  so,  when  introduced  to  Mr.  John  Smith, 
we  have  to  find  out  such  of  the  above-mentioned  particulars 
as  we  desire  to  know  in  the  best  way  we  can.  This  would 
never  do  in  Science ;  it  would  be  fatal  to  further  progress 
if  there  were  a  few  hundred  "  John  Smiths  "  in  Organic 
Chemistry,  and  we  were  compelled  to  find  out  by  research 
of  which  one  we  had  got  hold.  Thus,  then,  I  contend  that 
in  ordinary  life  significant  names  would  be  very  useful,  and 
that  the  fadl  that  we  manage  to  do  without  them  is  no 
argument  against  their  use  when  such  use  is  possible. 

Supposing  that  each  chemist  who  invents  a  new  com- 
pound (and  there  are  scores  of  men  who  invent  scores 
a-piece)  were  to  name  it  anyhow,  the  confusion  would  put 
an  end  to  all  further  research.  A  chemist  works,  for  ex- 
ample, at  the  substitution  derivatives  of  a  hydrocarbon ; 
there  may  be  scores  of  such  derivatives,  including  isomers ; 
and  what  would  be  the  result  were  he  to  give  them  '*  fancy  " 
names  ?  We  might  get  several  hundred  organic  compounds 
called  ''  Cinderalla,"  for  instance. 

At  present  significant  names  in  Organic  Chemistryi  long 
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and  awkward  as  many  of  them  are,  so  far  from  being  a 
"crying  evil,"  are  absolutely  essential  to  progress.    An 
alternative  may  possibly  be  found  in  a  scheme  of  classifica- 
tion similar  to  that  outlined  in  Prof.  Frankland's  "  Ledlure 
Notes."     Organic  compounds  are    divided    into    thirteen 
classes,   and    the    classes    are    divided    into    series,    the 
members  of   a  series  differing   from   each    other    by  the 
increment  CHa.     For  example,  butyric  acid  is  the  fourth 
member  of  the    first    series  of  Class   7,  and    might  be 
designated  as  C.  vii.,  S.  i,  No.  4.    There  would,  however, 
have  to  be  much  sub-classification  to  include  the  majority  of 
chemical  compounds,  and  some  method  would  have  to  be 
devised  for  indicating  substitution  derivatives  and  the  host 
of  isomers  resulting  therefrom.     Still  a  system  similar  to 
the  above  seems  at  present  the  only  alternative  to  significant 
names  of  terrible  length.     Probably,  however,  some  day  the 
science  of  Chemistry  will  bend  her  fair  neck  to  the  yoke  of 
Mathematics,  and  then  the  symbols  of  Algebra  and  of  the 
Calculus  will  replace  ''  significant  names." 


VI.    THOUGHTS    ON    IMITATION. 
By  J.  W.  Slater. 

a  H^  IMETISM"or  mimicry,— the  truth  which  Bates 
i  %  J^k     ^^^  Belt  discovered  in  their  tropical  wanderings. 


and  which  other  writers  have  since  been  ham- 
mering out  into  the  very  thinnest  of  gold  leaf  for  the  edification 
of  their  readers  ?  No  :  I  wish  to  say  a  few  words  on  inten- 
tional, conscious  imitation  by  one  animal  of  the  gestures, 
movements,  and  sounds  of  other  creatures.  It  is,  perhaps, 
strange  that  a  phenomenon  of  so  daily  occurrence  should 
still  be  misunderstood,  but  here,  as  elsewhere,  familiarity 
breeds  contempt.  In  short,  "  imitation "  is  a  word  with 
which  men  juggle  almost  as  cleverly  as  they  do  with 
"  instina."  A  monkey  is  seen  to  unlock  a  door,  or  to  put 
on  a  pair  of  spedtacles ;  a  parrot,  seeing  someone  m  company 
take  out  his  handkerchief,  enquires  "  Have  you  got  a  cold  ? 

212 
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Immediately  Homo  sapiens  dismisses  the  whole  matter  with  a 
curt,  *'  Ah,  only  imitation."  Here  Homo  sapiens  doubtless 
forgets  that  his  own  vaunted  faculty  of  speech — according 
to  Professor  Max  MUller  and  others  the  Rubicon  between 
man  and  "  brute  " — is  merely,  as  we  shall  find  below,  an 
outcome  of  this  same  propensity. 

But  do  we  ever  ask  ourselves  what  the  power  of  imitation 
involves  ?  Let  us  take  the  common  case  of  a  parrot 
imitating  human  speech :  what  faculties  must  the  bird 
possess  and  exercise  before  such  imitation  is  possible  ?  In 
the  first  place  there  must  be  close  and  accurate  observation. 
The  bird  must  distinguish  with  great  nicety  the  sounds 
which  she  hears,  including,  not  merely  the  eSe6t  of  the 
different  letters,  but  all  the  peculiarities  of  the  speaker^s 
voice,  as  loud  or  soft,  high  or  low,  gruff  or  smooth,  with  all 
the  minutiae  of  accent  and  pronunciation  in  which  one 
speaker  differs  from  another.  So  close  is  the  reprodu(5lion 
that  a  parrot  brought  up  in  ''  society  "  may  be  at  once  dis- 
tinguished from  its  fellow  which  has  received  a  tavern 
education,  even  when  uttering  the  very  same  words. 

I  need  scarcely  say  that  we  have  here  full  proof,  not  alone 
of  close  and  accurate  observation,  but  of  attention.  The  bird 
evidently  concentrates  its  mind  upon  the  sounds  heard. 

Another  faculty  which  **  mere  imitation "  implies  is 
memory.  A  parrot  or  magpie,  or  other  talking  bird,  when 
it  has  once  mastered  a  word  or  phrase,  will  retain  it  for 
years.  We  must  even  admit  in  these  birds,  as  in  ourselves, 
the  existence  of  latent  memory.  A  parrot  may  cease  to  utter 
some  speech,  and  judging  from  analogy  may  have  forgotten 
it.  Suddenly,  without  any  outward  cause,  or  at  least  with- 
out again  hearing  the  words,  they  return  to  her  mind,  and 
are  again  uttered.  Of  this  I  have  had  a  very  decisive  in- 
stance :  My  parrot,  a  fresh  arrival  from  the  Gold  Coast,  and 
only  beginning  her  education,  heard  some  words  uttered  in 
the  Norsk  language  by  a  little  grandson  of  mine  who 
was  over  on  a  visit  from  Norway.  She  caught  up  the  words, 
repeated  them  for  a  few  days,  and  then  apparently  forgot 
them.  Suddenly,  some  fourteen  months  afterwards,  she 
surprised  me  by  bringing  out  the  very  same  Norsk  words, 
which  she  had  certainly  never  heard  in  the  meantime. 

But  verbal  imitation  implies  something  much  more  than 
verbal  memory.  The  words  uttered  are  connedted  with 
objeAs  and  events  seen  or  taking  place  at  the  time  when  the 
words  were  first  heard.  This  is  proved  by  the  familiar  fadl 
that  parrots^  magpies,  ravens,  &c.,  learn  to  connect  names 
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with  persons,  things,  and  aAions.  It  is  nothing  unusual  for 
such  birds  to  call  the  members  of  the  family  corredtly  by 
name,  to  exclaim  "  good  morning  "  when  anyone  first  enters 
the  room  in  the  morning,  to  call  out  "  good-bye  "  if  anyone 
is  leaving.  My  parrot  above  mentioned  has  more  than  once 
on  seeing  water  drawn  from  a  tap,  cried  out :  "  Water, 
water  !  Polly  wants  !  "  Another,  belonging  to  a  late  medical 
friend  of  mine,  if  she  saw  any  kind  of  food  being  consumed, 
especially  fruit,  always  said :  "  Give  Polly  a  bit  if  you 
please  !  "  Another  parrot,  an  ill-tempered,  noisy  bird,  the 
property  of  an  extensive  taxidermist,  when  she  has  been 
screeching,  generally  finishes  by  saying :  "  You  devil,  what 
is  this  row  for  ?  "  Thus  we  have  full  proof  that  "  mere 
imitation  "  implies  not  only  a  recoUeftion  of  words,  per  se, 
but  their  remembrance  in  connexion  with  all  the  attendant 
circumstances.  So  that  henceforth  the  sight  of  a  person  or 
objedt,  or  the  occurrence  of  an  a<5lion  suggests  to  a  parrot 
the  words.  Here,  therefore,  in  addition  to  memory  there  is 
association.  It  need  scarcely  be  said  that  all  the  powers  of 
observing,  retaining,  and  associating  sounds  possessed  by 
parrots  and  certain  other  birds  would  go  for  nothing  if  they 
had  not  in  addition  well  developed  vocal  organs,  and  if, 
further,  their  nerve  centres  were  not  highly  specialised. 

The  higher  birds  thus  learn  the  use  of  language  in  the 
same  manner,  though  not  to  the  same  degree,  as  do  we  in 
our  childhood. 

It  is  remarkable  how  completely  metaphysicians  and 
philologians  forget  the  imitative  origin  of  language  in  man. 
Some  of  them  incline  to  the  opinion  that  language  is  not  a 
faculty  which  has  been  gradually  developed,  but  a  divinely 
implanted  power.  Such  thinkers  might  do  well  to  consider 
that  children  who  have  been  brought  up  by  wild  animals, 
e.g.,  among  Pariah  dogs  in  India, .are  mute;  that  not  only 
those  who  have  the  misfortune  to  be  born  deaf  are  also,  but 
that  children  who  have  at  different  ages  become  deaf  from 
disease  lose  the  power  of  speech.  Hartmann,  in  his  work 
"  Deaf-Mutism,"  gives,  if  I  remember  aright,  an  instance  of 
this  occurring  even  as  late  as  the  tenth  year  of  life.  Hence 
language  in  man,  as  in  the  parrot,  is  simply  due  to  imitation, 
and  where  such  imitation  is  excluded  by  deafness,  or  by  the 
absence  of  human  society,  he,  too,  is,  according  to  a  common 
cant  phrase,  one  of  the  "  dumb  animals,"  How  the  anti- 
evolutionists  can  justify  their  theory  of  the  origin  of  speech 
in  the  face  of  these  fadls  I  do  not  see. 
The  imitation  of  the  actions  and  gestures  of  man,  or  of 
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other  creatures,  is  more  common  among  mammals  than 
birds,  from  strudlural  reasons.  To  what  an  extent  it  occurs 
among  the  monkey  tribe  is  well  known.  In  the  cats,  or  at 
least  in  the  one  species  of  that  group  which  ordinarily  comes 
under  human  observation,  it  is  not  unknown,  though  rare. 
The  same  may  be  said  as  regards  dogs  and  weasels.  But 
lower  down  in  the  mammalian  series  it  appears  unknown. 
We  find  no  instances  of  imitation  among  the  marsupials,  the 
edentates,  and  probably  the  ruminants.  We  must,  however, 
among  the  latter  exclude  that  crude  phase  of  imitation 
which  is  witnessed  in  sheep,  where,  if  one  runs,  all  the 
rest  run,  and  if  one  jumps,  all  jump,  even  though  the  objedl 
to  be  overleapt  has  been  removed.  But  we  never  see  a  sheep 
attempting  to  imitate  the  condudl  of  a  man,  a  dog,  or  a  cat. 
The  ruminants  are  not  wanting  in  curiosity,  which  in  weak 
species  is  largely  mixed  with  fear  and  suspicion,  and  in 
stronger  ones  with  hostility.  But  it  is  in  all  cases  undis- 
criminating. 

The  imitative  adtions  of  mammalia  of  course  imply,  other 
things  being  equal,  the  same  faculties  as  the  imitative  sounds 
or  cries  of  birds.  We  may  therefore  regard  it  as,  to  say  the 
least,  discreditable  rashness,  when  metaphysicans  and 
litterateurs  pronounce  such  adlions  of  birds  and  mammals 
**  merely  imitative  " .  in  the  hope  of  thereby  denying  the 
intelligence  thus  manifested.  For,  in  addition  and  prior  to 
the  desire  to  imitate,  there  must  exist,  as  we  have  seen, 
certain  intelledlual  faculties,  without  which  that  impulse, 
even  if  it  existed,  must  be  abortive. 

But  wherefore  should  any  animal  seek  to  imitate  the 
adtions  of  another  animal  whether  of  its  own  or  a  different 
species  ?  What  advantage  can  it  derive  from  such  imita- 
tion ?  At  first  sight  it  might  seem  none  whatever,  and  we 
might  perhaps  feel  puzzled  how  to  account  for  the  origin  of 
the  propensity  for  imitation,  whether  we  regard  it  as  an 
impulse  originally  implanted  in  certain  species,  or  as  having 
been  developed  under  the  aftion  of  the  struggle  for  existence. 

But  we  should  in  so  doing  fall  into  a  grave  error.  It  has 
been  found  that  the  tiger  imitates  the  peculiar  whistling  cry 
with  which  the  large  Sambur  deer  call  one  another.  The 
imitation  is  said  to  be  so  close  that  only  an  experienced  ear 
can  distinguish  any  difference.  The  leopard  of  India,  in  like 
manner,  counterfeits  the  cry  of  a  smaller  species  of  deer. 
Here  we  may  carry  our  considerations  of  what  is  involved  in 
imitation  at  least  one  step  further.  The  tiger  has  not  only 
observed  plosely  and  accurately  the  cry  of  the  deer, — not 
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only  fixed  the  particulars  in  his  memory  and  associated  the 
sound  with  meeting  of  deer  after  it  has  been  uttered, — he, 
in  addition,  sees  that  there  is  here  a  certain  advantage  to 
be  derived,  and  accordingly  reproduces  the  whistle  with  great 
fidelity.  Further  observation  will  doubtless  disclose  many 
more  instances  of  purposive  imitation  in  the  condu(5t  of 
animals,  as  distinguished  from  involuntary  mimetism.  But 
most  of  the  animals  which  possess  the  tendency  to  imitation 
in  a  high  degree,  such  as  the  monkeys  and  parrots,  are  not 
carnivorous,  and  therefore  cannot  have  any  such  motive  as 
the  tiger  or  the  leopard  above  mentioned. 

We  must  therefore  inquire  what  properties  the  imitative 
animals  have  in  common  ?  They  are  all,  probably,  deci- 
dedly sociable;  all  occupy  an  eminent  rank  in  their 
respective  groups,  and  all,  from  man  downwards,  have  a 
highly  developed  brain  and  nervous  system.  They  all  re- 
quire a  language  as  a  means  of  communicating  to  each 
other  their  wants,  their  fears,  and,  to  a  certain  extent,  their 
ideas.  But  were  they  not  imitative  they  evidently  could 
never  have  possessed  languages.  The  sounds  made  by 
each  would  not  have  been  repeated  by  others,  and  would 
thus  never  have  become  the  common  inheritance  of  the 
species. 

But  there  is  a  further  consideration  :  the  higher  the  deve- 
lopment of  any  animal,  species,  or  individual,  the  less 
exclusively  are  its  adlions  to  be  understood  on  utilitarian 
principles.  If  we  analyse  the  aftivity  of  man,  keeping  our 
eye  especially  on  the  highest  races,  and  the  highest  members 
of  such  races,  we  find  that  no  small  proportion  df  such 
activity  is  direfted  to  objefts  which  have  no  direft  connec- 
tion with  the  preservation  either  of  the  individual  or  of  the 
species.  The  savage,  when  not  ministering  to  the  direft 
wants,  nutritive  or  sexual,  of  the  passing  moment,  does 
very  little  indeed.  The  savant  and  the  artist  seek  to 
minimise  the  share  of  their  energies  employed  in  self- 
preservation.  Viewing  this  wide  range  within  the  boundaries 
of  one  species,  commonly  so  called,  is  it  too  much  to 
suspedl  that,  even  in  certain  of  the  lower  animals,  a  portion 
of  vital  energy  and  of  time  may  be  consumed  in  pursuits 
which  might  be  dispensed  with  ?  The  caged  parrot,  indeed^ 
utilises  the  human  language  which  it  learns  by  calling 
attention  to  its  wants.  But,  as  far  as  I  can  judge,  it  de- 
rives pleasure  from  imitating  the  cries  of  cats,  dogs, 
poultry,  the  sounds  of  musical  instruments,  and  the 
creaking  of  machinery.     In  like  manner  the  monkey  feels 
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satisfadlion  in  attempting  any  performance  which  it  has 
not  yet  seen.  Both  these  animals,  to  me  at  least,  seem  to 
have  a  reserve  fund  not  merely  of  energy,  but  of  intelli- 
gence, which,  as  in  the  case  of  the  savage,  is  not  ordinarily 
called  upon  in  the  normal  business  of  their  lives.  How  this 
intelligence  can  have  been  developed  is  to  me  a  riddle,  alike 
in  the  savage  and  in  the  ape. 

It  has  been  often  remarked  that,  in  man,  gestures, 
aAions,  feelings,  condu(5l  of  the  most  varied  kind,  is,  in 
vulgar  language,  catching;  that  hysteria  will  spread  through 
an  establishment  for  young  ladies  or  a  nunnery  as  rapidly 
as  can  scarlet  fever.  May  we  not  suppose  that  the  tendency 
of  monkeys  and  parrots  to  imitate  the  actions  and  sounds 
which  they  see  and  hear  is  a  part  of  kindred  origin  ? 


VII.    OBSERVATIONS    OF    BRIGHT    LINES    IN 
THE    SPECTRA    OF   FIXED    STARS. 

{HE  spedlra  of  certain  fixed  stars  have  been  made  the 
subjedt  of  careful  and  frequent  observations,  and  the 
results  obtained  have  led  astronomers  and  physicists 
to  some  interesting  conclusions.  They  have  inferred,  for 
instance,  a  general  identity  of  the  elementary  chemical 
composition  of  the  universe,  or  at  least  of  all  of  the  stars 
which  they  have  been  able  to  examine.  They  have  also 
classified  the  stars  according  to  their  apparent  age.  First, 
namely,  come  those  which  give  out  a  bluish  white  light,  and 
are  therefore  still  in  the  most  intense  state  of  ignition. 
Secondly,  those  which,  like  our  Sun,  give  out  a  more  yel- 
lowish white  light,  and  which  have  probably  lost  some  of 
their  original  heat.  Lastly  comes  a  class  whose  light  is 
reddish,  and  which  may  therefore  be  supposed,  by  analogy 
with  terrestrial  fires,  to  have  cooled  down  considerably. 

But  later  observations,  especially  those  of  H.  Eugen  von 
Gothard  and  H.  von  KonkoUy,  as  described  in  the  "  Astro- 
nomische  Nachrichten  "  and  in  the  "  Naturforscher,"  point 
to  frequent  changes  in  the  physical  condition  of  certain 
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stars,  not  obeying,  apparently,  any  regular  period,  nor  de- 
pending on  a  mere  increase  or  decrease  of  temperature. 

An  unusual  appearance  of  bright  lines  in  the  speftrum  of 
7  Cassiopeiae  and  /3  Lyrae  seems  first  to  have  been  noticed  by 
the  late  Roman  astronomer  Secchi.  Subsequently  Mn 
Huggins  identified  in  7  Cassiopeiae  the  bright  lines  Ha »  Hfi, 
and  D3,  whilst  in  1872  Herr  Vogel  could  see  and  measure 
only  the  bright  line  H^ .  He  further  suspe<5led  a  bright  line 
in  the  yellow  (D3),  and  found  only  a  few  dark  lines  in  the 
red.  In  the  speiSrum  of  fi  Lyrae  the  same  physicist  mea- 
sured, in  1871,  three  bright  lines  identical  with  Ha,  Hys ,  and 
D3.  Subsequently  these  lines  became  so  faint  that  they 
could  be  perceived  only  by  the  aid  of  especial  artifices- 
Even  in  different  successive  evenings  they  appeared  of  dif- 
ferent intensities,  which  could  not  be  brought  in  connection 
with  the  conditions  of  the  atmosphere. 

Subsequently  these  bright  lines  seem  to  have  disappeared 
entirely,  for  though  they  were  repeatedly  sought  for  at  the 
Observatory  of  O'Gyalla  they  were  not  seen  from  1874  until 
1882.  Herr  Eugen  von  Gothard  frequently  examined  these 
interesting  stars  spedtroscopically  since  the  opening  of  his 
Observatory,  in  the  autumn  of  1881,  but  without  effedl.  In 
1882,  on  July  24th  and  August  7th,  he  could  distinguish  in 
7  Cassiopeiae  merely  a  dark  band  in  the  red.  The  spedlrum 
of  fi  Lyrae  was  about  this  time  continuous  without  lines  or 
bands.  On  September  5th,  however,  the  dark  lines  H., 
Hfi,  and  H^  were  observed. 

The  two  stars  in  question  seemed,  according  to  these 
phenomena,  to  belong  to  the  class  of  temporary  stars  which 
blaze  up  with  great  intensity  and  then  fade  down  to  a  greater 
or  lesser  extent.  But  further  observations  did  not  support 
this  supposition.  On  August  13th,  1883,  Herr  von  Gothard 
saw  in  the  speCtrum  of  7  Cassiopeiae  the  red  line  Ha  Hashing 
up  along  with  the  dark  lines  formerly  observed  ;  but  on  ac- 
count of  the  bad  state  of  the  atmosphere  and  of  moonlight 
nothing  could  be  determined  with  certainty.  But  on  August 
20th  not  only  the  line  Ha ,  but  the  lines  H^  and  D3  were 
distindlly  recognised :  the  bright  lines  could  even  be  mea- 
sured, and  gave  the  wave-lengths  for  Ha  6547,  for  D3  5867, 
and  for  H^  484*9,  whilst  for  the  middle  of  the  dark  band  X 
was  found  =  633"o.  These  lines  were  observed  also  August 
22nd,  24th,  25thy  and  26th.  H.  and  H^  came  out  well,  D3 
not  so  well  and  less  frequently.  On  August  26th  Herr  von 
KonkoUy,  who  took  part  in  the  observations,  succeeded  in 
recognising  the  violet  line  H^. 
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On  September  ist  the  lines  H.  and  H^  were  very  intense 
in  spite  of  the  moist  and  disturbed  state  of  the  atmosphere ; 
H^  was  also  distinguished.  D3  was  no  longer  visible,  but 
the  dark  sodium  lines  were  seen.  The  latter,  however,  could 
not  be  measured,  and  subsequently  they  disappeared  entirely 
like  Dj.  The  lines  H.  and  H^  were  observed  at  the  end  of 
September  and  in  November,  even  in  the  most  unfavourable 
circumstances.  H^  appeared  also  several  times  when  the  air 
was  better,  as  well  as  the  dark  lines  of  the  b  group. 

The  measurements  which  Herr  von  Gothard  succeeded  in 
executing  on  November  29th  showed  a  displacement  of  the 
bright  lines  towards  the  red  extremity  of  the  speftrum. 
The  determinations  were  therefore  repeated  on  December 
2 1st,  with  a  very  careful  comparison  with  a  Geissler  tube 
filled  with  hydrogen.  The  comparisons  were  limited  to  the 
line  H^ ,  and  gave  for  the  wave-length  of  the  line  in  the 
spedlrum  of  7  Cassiopeiae  the  value  486*5,  and  in  that  of 
the  Geissler  tube  the  value  485*9  ;  consequently  a  displace- 
ment of  0*6  millionth  of  a  millimetre  towards  the  red  end 
of  the  spedlrum. 

In  the  spedlrum  of  /9  Lyrae,  also,  the  bright  lines  which 
had  vanished  up  to  1882  reappeared  in  August  last  year 
(1883).  The  lines  H.  and  Hfi  were  very  distindl  on  August 
26th,  but  they  could  not  be  distinguisned  on  September  28th, 
possibly  on  account  of  the  great  perturbation  of  the  air. 
The  next  evening  (September  29th)  Herr  von  Gothard  was 
surprised  on  witnessing  the  following  phenomena  : — D3  was 
brilliantly  beautiful,  the  most  intense  of  the  three  lines ; 
Hfi  was  very  fine ;  but  H.  was  very  faint,  scarcely  visible. 
Occasionally  a  dark  band  was  perceptible,  rather  more 
strongly  refraftive  than  H..  In  proportion  to  the  general 
faintness  of  the  spedlrum,  the  bright  lines  were  much  more 
intense  than  in  7  Cassiopeiae. 

On  Odtober  i8th  the  bright  lines  D3  and  H^  and  the  dark 
band  were  very  distinft,  notwithstanding  the  badness  of  the 
weather  and  the  strong  moonlight.  This  was  the  more  re- 
markable as  in  the  previous  year  the  search  for  these  lines 
had  been  unsuccessful,  even  in  the  most  favourable  weather. 
On  Odlober  26th,  with  a  large  new  spectroscope,  the  bright 
lines  D3  and  H^g  and  the  dark  sodium  lines  were  still  very 
distin<5l. 

On  November  21st  occurred  another  unexpefted  change. 
Herr  von  Gothard  could  find  only  the  bright  line  Hfi,  and 
this  with  great  difficulty ;  D3  and  Ha  were  vanished.    On 
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November  23rd  Dj  and  Ha  were  again  visible,  though  faintly, 
whilst  H^  was  tolerably  distinct. 

On  November  28th,  though,  the  atmosphere  was  very 
much  perturbed  and  the  constellation  low  in  the  heavens, 
H^  and  H.  were  easily  perceived,  and  even  H^  was  often 
suspeAed,  whilst,  in  spite  of  all  attempts,  D3  remained 
invisible. 

It  need  scarcely  be  said  that  the  key  to  these  anomalies 
can  be  found  only  by  a  multiplication  of  observations  in  the 
most  favourable  localities. 
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ANALYSES    OP     BOOKS. 


The  Law  of  Sex :  being  an  Exposition  of  the  Natural  Law  by 
which  the  Sex  of  Offspring  is  controlled  in  Man  and  the 
Lower  Animals,  and  giving  the  Solution  of  various  Social 
Problems,  with  Forty  Illustrative  Portraits.  By  G.  B. 
Starkweather,  F.R.G.S.     London  :  J.  and  A.  Churchill. 

The  author  of  this  work  propounds  a  law,  which  if  capable 
satisfadlory  demonstration  is  of  very  great  biological  value.  Not 
confining  himself  to  pure  science,  he  has  also  an  eye  to  practical 
applications,  and  believes  that  amongthe  results  brought  about 
by  the  publication  of  his  work  will  be  '<  the  possible  assimilation 
of  alien  and  lower  races,  and  the  avoidance  of  a  lamentable  re- 
dundancy of  women  in  old  settled  countries." 

In  forming  an  estimate  of  the  work — pr  rather  of  the  theory 
which  it  expounds — we  have  to  deal  with  the  double  question  : 
Is  the  proposed  law  valid  ?  and,  admitting  such  validity,  will 
itspra(5lical  recognition  lead  to  the  results  which  Mr.  Starkweather 
hopes  ? 

The  primary  problem  is  this :  Given  a  pregnant  female  animal, 
what  will  be  the  sex  of  her  offspring  ? 

Before  stating  his  own  reply  the  author  reviews  certain  existing 
opinions.  Thus  we  are  told  by  some  that  the  parent  which  at 
the  moment  of  conception  is  the  more  impassioned  impresses  its 
sex  on  the  offspring.  The  older  theories  of  sex,  are  rightly 
enough,  described  as  "  chiefly  ovularian  or  spermatic,  with . 
various  theories  of  development  superadded,  such  as  those  of 
epigenesis,  metamorphosis,  and  syngenesis."  A  vague  popular 
notion  is  that  the  will  or  the  imagination  of  the  mother  deter- 
mines sex.  Dr.  Naphreys  puts  forward  a  hypothesis  which  has 
a  more  scientific  appearance.  He  maintains  that  every  ovum 
passes  through  two  distindl  phases  of  development.  If  it  is 
fecundated  during  the  former  stage  the  offspring  will  be  female, 
but  if  during  the  latter  male.  This  view,  however,  is  not 
supported  by  recent  observations.  The  author  further  asks, 
acutely  enough,  **  How  would  this  theory  apply  to  twins,  or  to 
multiparous  animals  where  there  may  be  representatives  of  each 
sex  produced  at  a  birth  ?"  We  must  here,  however,  quote  a 
passage  as  indicative  of  his  habits  of  thought : — "  Would  it  not 
be  positive  confusion  if  Nature  has,  as  Dr.  Hough  maintains, 
given  but  six  days  per  month  in  which  females  can  be  conceived 
—and  if  in  the  last  two  or  three«of  these  they  must  be  insufferable 
viragoes ;  and  to  the  males  has  allotted  as  many  more  days — on 
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the  first  three  of  which  shall  be  produced  specimens  as  much  too 
effeminate  as  the  preceding  ones  were  too  masculine  ?  Is  it 
possible  that  Nature  is  thus  constrained  to  infli(5l  misery  upon  so 
large  a  portion  of  the  human  family  ?"  Alas  !  if  the  avoidance 
of  misery  were  a  ruling  principle  in  Nature,  should  we  see  sickly 
or  debilitated  animals  still  capable  of  reprodudtion,  and  thus 
perpetuating  disease  and  suffering?  We  quote  the  above 
passage,  however,  as  an  instance  of  the  author's  tendency  to 
argue  from  moral  considerations  when  discussing  physical  laws. 

Another  theory,  the  so-called  '<  Alternate,'*  is  that  Nature 
makes  all  human  ova  either  male  or  female,  and  supplies  the 
former  one  month  and  the  latter  the  next.  This  supposition  is 
again  refuted  by  the  case  of  twins  of  different  sexes. 

The  theory  commonly  ascribed  to  Hippocrates  is  that  the 
parent  physically  the  more  vigorous  at  the  time  of  conception 
gives  his  or  her  sex  to  the  offspring.  As  Cuvier  words  it  : — 
**  To  obtain  an  excess  of  female  offspring  the  father  should  be 
young  and  ill-fed,  and  the  mother  should  be  of  mature  years  and 
highly  fed.'*  Certain  experiments  performed  with  flocks  of  sheep 
seemed  to  support  this  hypothesis.  But  it  was  found  that 
eighteen  consumptive  mothers  (who  by-the-bye  should  not  have 
been  married  at  all)  gave  birth  to  eighty-seven  children.  Upon 
the  basis  of  vigour  most  of  these  should  certainly  be  boys.  But 
no;  seventy-four  were  girls  and  onlyjhirteen  boys — one  seventh. 

Before  proceeding  to  expound  his  own  theory  Mr.  Starkweather 
discusses  the  comparative  rank  of  the  sexes.  To  his  conclusion 
that  both  are  essentially  equal,  though  not  identical,  we  cannot 
objedt.  But  what  must  we  think  when,  speaking  of  those  who 
maintain  female  superiority,  he  writes,  without  comment, — 
**  The  general  tenour  of  their  arguments  is  that  woman  is  a  later 
creation  (!)  and  therefore  of  a  higher  order  "  ?  Another  chapter, 
on  '<  Heredity  and  Sterility,"  contains,  along  with  much  that  is 
suggestive  and  worth  a  careful  consideration,  the  following  pas- 
sage, strangely  out  of  place  in  a  scientific  treatise: — <<  It  might 
make  mothers  blush  if  they  knew  how  many  a  tale  is  written  so 
plainly  on  the  faces  of  their  children  that  the  whole  world  may 
read  what  they  had  fondly  hoped  would  ever  remain  a  profound 
secret.  Where  you  find  a  family  of  children  strongly  resembling 
their  father,  it  is  unmistakable  evidence  that  he  was  almost  con- 
stantly in  the  mother's  mind  during  the  period  of  gestation." 

These  preliminary  matters  being  disposed  of,  we  come  to  the 
author's  law,  to  wit : — **  That  sex  is  determined  by  what  I  shall 
designate  as  the  superior  parent;  also  that  the  superior  parent 
produces  the  opposite  sex.*'  Of  course  we  naturally  ask  in  what 
sense  is  the  term  **  superior  "  here  used,  and  how  is  superiority 
to  be  recognised  ?  The  answer  is  by  no  means  so  clear  to  the 
reader  as  it  doubtless  may  seem  to  Mr.  Starkweather  himself. 
He  admits  that  there  are  numerous  fadtors  to  be  taken  into 
account,  such  as  temperament,  adlivity,  energy,  will,  intelledl. 
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features,  colour,  physique,  health,  nutrition,  &c.  The  term 
superiority  ^'  must  be  understood  to  include  all  these  ....  and 
it  does  not  follow  that  this  kind  of  superiority  must  in  all  cases 
coincide  with  superiority  in  the  general  sense  of  the  term — by 
which  we  imply  superior  mental  and  moral  qualities."  We  have, 
then,  the  difficult  task  of  comparing  two  values,  M  and  F,  each 
made  up  of  ten  or  more  variables,  for  most  of  which  we  have  no 
definite  standard.  Hence,  in  bringing  Mr.  Starkweather^s  theory 
to  the  test  of  observation,  there  is  room  for  doubt  and  even  mis- 
interpretation. This  we  much  regret,  since  it  stands  in  the  way 
of  that  full  examination  and  fair  decision  to  which  it  is  entitled. 

It  may,  however,  be  suggested,  that  the  author  has  refuted 
himself.  If  we  understand  him  aright  he  considers  that  the  sex 
of  the  offspring  must  depend  on  the  relative  state  of  the  parents 
at  the  moment  of  conception.  He  urges  that  *^  the  theory  advo- 
cated in  this  work  is  applicable  to  the  lower  organisms  equally 

with  man If  it  could  not  be  thus  applied  it  would  be 

worthless  as  a  complete  theory.**  Yet  on  page  26  we  find  him 
writing — "  It  has  recently  been  discovered,  by  repeated  experi- 
ments, that  the  sex  of  butterflies  depends  upon  the  surrounding 
conditions  of  the  larva  rather  than  upon  the  anatomical  8tru<5lure9 
as  has  heretofore  been  universally  supposed.  The  sex  of  almost 
ever3rthing  else  in  nature  is  determined  at  the  time  of  conception, 
or  very  early  in  the  embryonic  state ;  and  why  should  these  crea- 
tures form  an  exception  to  the  rule  ?  Caterpillars  that  were  fed 
abundantly  for  a  time  before  entering  the  chrysalis  state  came 
out  female  butterflies  in  the  proportion  of  ten  to  one,  while  those 
which  were  deprived  of  food  altogether  came  out  with  a  like  pre- 
dominance of  the  male  sex.  M.  Gentry  confirmed  this  fadl  in 
his  experiments  with  moths.''  Here,  therefore,  Mr.  Stark- 
weather's view  is  plainly  inapplicable,  and,  according  to  his  own 
admission,  is  hence  "  worthless  as  a  complete  theory  "  I  We 
should  feel  disposed  to  suggest  that  the  author  would,  for  the 
present,  do  well  to  confine  himself  to  the  vertebrates. 

The  attempt  to  ascertain  what  *'  life  is  like  "  by  a  comparison 
with  ele(5lricity  opens  up  regions  of  speculation  far  too  wide  for 
present  discussion,  even  if  the  state  of  human  knowledge  would 
admit  of  their  useful  consideration.  The  author,  speaking  of  the 
generative  a(5l,  says : — '<  Like  other  ele(5lrical  phenomena  it  is 
pra(5lically  instantaneous :  is  this  nothing  more  than  a  coinci- 
dence 7  Have  not  these  forces  a  common  origin  ?'*  It  is  surely 
unsafe,  on  such  a  slender  basis,  to  identify  life,  or  one  of  its 
manifestations,  with  eledlricity. 

A  strange  contention  is  here  borrowed  from  a  Dr.  J.  C.  Jack- 
son, of  New  York,  that — **  It  lies  within  the  power  of  the  indi- 
vidual to  modify  his  physical  organisation  so  that  it  may  be  very 
different  from  what  it  has  been.  ;  .  .  .  What  can  thus  happen  in 
physical  conditions  can  to  an  equal  extent  happen  in  mental  con- 
ditions.   The  dull  man  can  become  bright,  the  excitable  man 
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cool,  &c."  It  may  be  asked  how  this  agrees  with  the  full  admis- 
sion of  the  predominant  importance  of  heredity,  of  the  supremacy 
of  nature  over  nurture,  which  we  find  in  the  beginning  of 
Chapter  V.  ?  The  author  there  justly  asks  whether  it  was  educa- 
tion "  that  made  the  contrast  between  Newton  and  Boswell  ?  or 
Henry  Kirke  White  and  Edgar  Allan  Poe  ?''  And  if  training  in 
youth,  when  the  system  is  still  mobile,  is  of  less  importance 
than  blood,  can  we  be  seriously  asked  to  believe  that  the  adult 
man  or  woman  can  revolutionise  his  or  her  constitution  or 
charadler  ? 

But  supposing  that  we  accept  the  author's  theory  as'  regards 
man  and  the  vertebrates  generally,  are  the  pradlical  applications 
which  he  thinks  it  admits  of  as  important  as  he  supposes  7  He, 
in  common  with  Mr.  Greg,  speaks  of  the  "  lamentable  excess  of 
women."  But  this  is  due  not  to  physiological  or  moral  causes, 
but  to  economical  conditions.  An  immense  number  of  men,  in 
this  age  of  mad  competition,  are  shut  out  from  marriage  by  the 
simple  impossibility  of  maintaining  a  wife  and  family.  What  is 
needed  is  that  the  supply,  both  of  men  and  women,  should  be 
within  the  demand,  and  this  can  be  done  only  by  confining  the 
perpetuation  of  the  species — as  in  the  case  of  the  domestic 
animals — to  the  ^lite.  The  redundancy  of  women  has  been 
greatly  fostered  by  those  social  bacilli — if  we  may  use  the  expres- 
sion— who  are  striving  to  sow  enmity  between  the  two  sexes, 
and  to  •'undifferentiate'*  our  species  by  setting  women  to  do 
men's  work.  For  every  woman  who  edges  herself  into  a  profes- 
sion it  is  safe  to  say  that  at  least  one  other  woman  is  doomed  to 
join  the  **  redundant "  class  whose  existence  is  lamented.  We 
are,  therefore,  glad  to  find  that  a  needed  rebuke  is  here 
administered  to  a  lady  who  has  made  herself  prominent  both 
in  promoting  antagonism  between  man  and  woman  and  in 
throwing  obstacles  in  the  path  of  biological  research. 

Taken  as  a  whole  the  work  literally  teems  with  interesting 
matter,  and  there  are  numbers  of  passages  which  would  be  well 
worthy  of  attentive  discussion  did  space  allow. 


Sleep-Walking  and  Hypnotism.     By  D.   Hack  Tuke,   M.D., 
LL.D.     London  :  J.  and  A.  Churchilh 

The  subjedl  of  sleep-walking  is  not  unnaturally  attracfling  no 
small  share  of  attention.  Connedled  as  it  is  with  epilepsy,  with 
insanity,  and  with  what  is  known  sometimes  as  Mesnierism  and 
sometimes  as  Hypnotism,  its  study  may  aid  in  solving  certain 
of  the  most  interesting  problems,  both  physiological  and  psycho- 
logical.   We  are  therefore  glad  to  find  that  so  competent  an 
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authority  as  Dr.  Tuke  has  undertaken  to  consider  sleep-walking 
or  somnambulism  as  parallel  with  hypnotism.  He  remarks,  in 
the  very  outset  of  his  treatise,  that  "  on  the  vexed  question  of 
animal  magnetism  the  bearing  of  natural  somnambulism  is  most 
important,  as  the  condition  and  a(5ls  of  the  sleep-walker  cannot 
be  attributed  to  a  magnetic  fluid  passing  from  an  operator  to  the 
8ubje(5l. 

It  need  scarcely  be  said  that  Dr.  Tuke  does  not,  with  Casper, 
refer  the  majority  of  cases  of  sleep-walking  to  credulity  or  im- 
posture. .  He  admits,  of  course,  that  it  may  be  simulated,  with- 
out on  that  account  denying  genuine  phenomena.  Its  connedtion 
with  chorea,  with  hysteria,  epilepsy,  and  even  insanity,  is  recog- 
nised, though  the  author  does  not  feel  free  to  remark,  with  Dr. 
Echeverria,  that  **  somnambulism  generally  forebodes,  when  it 
does  not  betray,  insanity.'*  As  a  matter  of  course,  in  all  the 
above-mentioned  phenomena,  normal  will  is  for  the  time  being 
lost.  But  it  is  difficult,  if  at  all  possible,  to  give  an  account  of 
what  takes  place  in  sleep-walking  without  using  language  appli- 
cable to  mental  aberration.  From  instances  here  mentioned  it 
is  plain  that  the  sleep-walker  may  be  no  less  dangerous  to  him- 
self and  others  than  the  lunatic.  Not  to  speak  of  the  frequent 
attempts  of  sleep-walkers  to  rush  out  at  the  windows  of  upper 
rooms,  &c.,  a  case  is  mentioned  of  a  man  named  Eraser  who 
killed  his  child  whilst  in  a  fit  of  somnambulism,  and  on  trial  was 
found  not  insane,  but  irresponsible.  The  author  holds  that  this 
man,  if  not  insane,  was  as  dangerous  as  a  madman,  and  thinks 
that  <*  more  stringent  means  ought  to  have  been  taken  to  guard 
against  his  doing  anyone  an  injury," — an  opinion  in  which  most 
of  his  readers  will  coincide. 

Some  decidedly  confli(5ling  views  are  given  on  the  responsi- 
bility of  sleep-walkers.  Thus  Foder6  holds  that  a  man  who 
commits  a  bad  adlion  during  sleep  is  not  wholly  inexcusable, 
since  in  accordance  with  most  observations  he  is  only  executing 
the  plans  which  occupied  his  mind  when  awake.  On  the  other 
hand,  Prof.  Bell  contends  that  in  dreams  the  moral  sense  is 
always  asleep.  The  question  is  of  the  more  importance  since 
certain  injudicious  thinkers  urge  that  the  drunkard  should  be 
held  irresponsible  for  his  a(5lion8, — a  fearful  mistake. 

The  state  of  the  senses  in  somnambulism  is  a  point  of  much 
interest.  The  power  of  sight  in  the  dark  seems  very  acute ;  the 
pupil  is  dilated,  and  the  sleep-walker  thus  sees  obje(5ls  with  a 
degree  of  light  which  in  a  normal  state  appears  darkness.  It  is 
maintained  by  some  authorities,  e.g..  Dr.  Guy  (**  The  Fadlors  of 
the  Unsound  Mind  "),  that  things  are  even  seen  by  the  sleep- 
walker *'  when  cards  or  sheets  of  paper  are  interposed  between 
the  eye  and  the  obje<5l  to  which  it  is  diredled."  Our  author  takes 
a  different  view.  He  writes  : — **  What  happens  is  apparently 
due  to  the  muscular  and  ta<5lile  senses,  and  in  some  instances, 
perhaps,  to  the  8ubje(5t  retaining  in  his  mind  a  vivid  representa- 
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tion,  a  mental  image,  of  the  writing  which  he  had  previously 
made.  It  is  true  that  a  somnambulist  may  write  well  though  a 
sheet  of  pasteboard  is  interposed  between  his  eyes  and  the 
writing-paper.  If  he  has  not  crossed  a  t,  nor  dotted  an  t,  and  is 
requested  to  supply  the  omission,  he  may  do  so  with  great  pre- 
cision. But  if  the  paper  be  shifted,  his  corredtions  are  no  longer 
in  their  right  places  on  the  paper,  but  wrong  to  the  extent  to 
which  the  paper  has  been  moved." 

A  certain  lady,  named  here  Madame  X,  whose  case  was  pub- 
lished in  i860  by  M.  Mesnet,  wrote  letters  accurately  in  a  room 
so  dark  that  her  physician  could  not  distinguish  the  objedls  in 
it.  "  That  she  depended,  however,  upon  her  sight  was  shown 
by  the  fadl  that  when  an  opaque  body  was  placed  between  her 
eyes  and  the  paper  she  stopped  writing,  and  was  much  dis- 
turbed." 

The  sense  of  hearing  is  in  some  cases  good,  but  in  others  is 
totally  suspended.  Similarly  with  smell,  though  one  of  the 
author's  correspondents  often  in  his  attacks  dreams  of  an  escape 
of  gas,  and  in  his  sleep  searches  for  the  gas-pipe,  though  there 
is  no  gas  laid  on  in  the  house.  There  is  often  insensibility  to 
pain,  accompanied  with  an  extreme  delicacy  of  touch  and  an  ab- 
normal acuteness  of  the  muscular  sense. 

Epidemic  somnambulism  is  an  exceedingly  curious  phenome- 
non, and  not  very  rare. 

Since  at  the  present  day  "  Mesmerism  "  has  penetrated  even 
to  the  Royal  Institution,  where  a  crocodile  has  been  successfully 
operated  upon,  this  work  will  prove  exceedingly  useful  to  all  who 
are  desirous  of  studying  that  intricate  subje(5l  from  every  possible 
point  of  view. 


A  Treatise  on  Earthy  and  other  Minerals,  and  Mining.    By  D. 
C.  Davies,  F.G.S.     London :  Crosby  Lockwood  and  Co. 

This  volume  is  a  pradlical  handbook  of  those  minerals  which 
are  in  common  life  described  as  non-metallic.  Thus  we  have 
here  the  "  ores,"  as  they  are  now  called,  of  sulphur  and  of  phos- 
phorus, carbon  and  its  compounds,  silica,  borax,  and  their  allies. 
Others  of  the  minerals  here  described  are  in  reality  metallic, 
but  the  metals  which  they  contain  are  not  often  used  in  the  me- 
tallic state.  Thus  everyone  now  knows  that  barium,  calcium, 
&c.,  are  metals,  but  in  the  metallic  state  they  are  merely  labora- 
tory curiosities.  Concerning  sodium  and  aluminium  doubts  may 
be  raised.  The  time  is  probably  not  distant  when  the  latter,  at 
least,  may  play  a  part  almost  as  important  in  the  free  or  metallic 
condition  as  it  does  in  its  salts.  Such  at  least  will  be 
the  opinion  of  all  who  have  seen  the  beautiful  alloys  manufac- 
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tured  by  the  Crown  Metal  Company,  and  considered  the  manifold 
applicatians  of  which  they  are  capable. 

Mr.  Davies  has  evidently  taken  great  pains  in  the  compilation 
of  this  work,  and  the  information  given  as  to  the  occurrence,  the 
properties,  and  the  uses  of  the  various  minerals  named,  is, 
with  very  rare  exceptions,  absolutely  accurate. 

The  account  given  of  the  phosphates,  now  so  extensively  used 
in  the  manufadture  of  chemical  manures,  is  almost  important 
and  elaborate  enough  to  form  a  distindl  work. 

We  do  not  find  any  mention  of  the  occurrence  of  vanadium  in 
the  iron-slags  of  Creusot,  nor  of  its  very  important  application 
in  developing  aniline-blacks  in  calico-printing.  Bauxite  is  men- 
tioned merely  as  a  source  of  metallic  aluminium,  whilst  its  chief 
use  at  present  is  doubtless  in  the  manufa(5lure  of  sulphate  of 
alumina  and  alum.  In  England  and  Scotland  alum  is  rarely  now 
"  produced  from  the  alum-shales,  as,  though  these  contain  a  con- 
siderable quantity  of  sulphate  of  alumina  ready  formed,  the  cost 
of  extra<5ling  it  and  freeing  it  from  iron  is  such  that  china-clay 
and  bauxite  are  preferred  as  the  raw  materials. 

All  persons  interested  in  mining,  quarrying,  and  the  utilisa- 
tion of  mineral  produdls  will  find  this  book  an  indispensable 
guide. 


The  Atheistic  Platform.  VIII.  (Fortnightly.)  **  Is  Darwinism 
Atheistic  7"  By  Charles  Cockbill  Cattell,  Author  of 
«  A  Search  for  the  First  Man,"  &c.  London :  Freethought 
Publishing  Company. 

The  circumstance  that  Mr.  Cattell  is  the  Secretary  of  the  Darwin 
Institute,  Birmingham,  combined  with  the  plea  of  precedents 
(the  fadl  that  now  and  then  this  Journal  does  penetrate  into 
subje<5ls  having  contact  with  rather  than  constituting ''  science ''), 
must  furnish  our  excuse  for  drawing  attention  here  to  a  page  and 
a-half  of  English  print  into  which  is  condensed  more  intelledlual 
or  moral  obliquity  than  perhaps  any  other  Darwinian  applauder 
has  yet  contrived  to  compress  into  the  same  compass. 

Mr.  Catteirs  aim  is  to  deprive  of  force  "  a  few  phrases  [which] 
are  frequently  quoted  to  prove  "  that  Darwinism  requires  us  to 
<<  speak  of  matter  endowed  with  life,  endowed  with  intelligence, 
&c.,"  rather  than  to  **  speak  of  living  matter."  This  is  done  by 
collating  the  quotations  with  italic  emphasis,  as  below,  as  to  all 
organisms  being  *' descended  from  some  on^  primordial  form,'* 
and  as  to  *'  The  Creator  [having]  originally  breathed  life  into  a 
few  forms,  perhaps  four  or  five.''  These  "  theological  phrases  " 
are  ''  popular  modes  of  expression." 
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Mr.  Cattell  then  insists  that  Mr.  Darwin  "  placed  beyond  all 
dispute  "  the  falsity  of  the  inference  "  that  the  use  of  the  word 
Creator  implies  creation  " ;  so  popularity  of  mode  of  expression 
will  scarcely  explain  the  whole  of  Mr.  Darwin's  teleology. 

Mr.  Cattell  now  has  recourse  to  a  third  means  of  invalidating 
these  awkward  popular  modes  of  expression :  they  "  must  be 
judged  by  his  later  utterances  "  ;  and  "  with  regard  to  organisms 
being  the  work  of  a  creator,  his  later  utterances  in  the  *  Descent 
of  Man '  (p.  61)  are  very  clear."  But  what  organisms  ? 
"  Species  "  as  such — "  separate  creations  *' ;  in  no  instance  the 
"  elementary  bit  of  moss,"  as  we  lately  heard  a  ledlurer  on 
"  Darwinism  according  to  Darwin  "  (an  applauder)  word  it.  Mr. 
Cattell  thinks  otherwise.  He  thinks  that  Mr.  Darwin  "  gives 
ample  explanation  of  his  use  of  current  theological  phrases" 
when  affirming  that  he  **  was  not,  however,  able  to  annul  the  in- 
fluence of  my/orw^r6^/i^/,  then  almost  universal,  that  each  species 
had  ht^n purposely  created  ";  the  inference  being  that  Mr,  Darwin 
is  attempting  to  surreptitiously  withdraw  the  "theological  phrases  " 
from  the  **  Origin  of  Species."  Mr.  Cattell  having  specified  the 
page,  let  the  reader  run  and  read — and  blush.  But  i/the  popular 
"  modes  of  expression  "  were  merely  the  residue  of  an  earlier 
Cuvierism,  as  we  believe  Prof.  Haeckel  would  say,  why  do  we 
find  in  almost  identical  language  in  the  edition  of  the  **  Descent 
of  Man  "  of  187 1  the  alleged  tacit  withdrawal  of  phrases  retained 
in  the  "  Origin  of  Species,"  sixth  edition,  with  additions  and 
corrections  down  to  1872  "  ? 

Mr.  Cattell  considers,  further,  Mr.  Darwin's  later  utterances : 
his  remarks  somewhat  assimilating  to  the  nature  of  an  imputation 
of  deceit.  He  writes : — **  With  regard  to  the  existence  of  a 
creator  and  ruler  of  the  universe  he  says,  *  This  has  been 
answered  in  the  affirmative  by  some  of  the  highest  intelledls,' 
but  he  does  not  answer  it  himself";  and  adds  in  a  foot-note — 
**  In  conversation  with  Dr.  Aveling  he  preferred  to  describe  him- 
self as  an  *  Agnostic,'  which  means  /  don't  know  " — the  best 
answer  anyone  can  give  in  these  days  when  asked  what 
**  Agnostic  "  means.  Then,  evidently  to  confirm  the  view  that 
Mr.  Darwin  despised  superstition,  he  relates  that  "  He  mentions 
a  savage  who  with  justifiable  pride  stoutly  maintained  that  there 
was  no  devil  in  his  land."  Now  unless  Mr.  Cattell  believes  that 
Mr.  Darwin's  **  considerateness  for  the  feelings  of  others  "  (as 
he  styles  it)  would  have  induced  him  to  wilfully  deceive  men  con- 
cerning this  or  that  "  ennobling  belief  "  (for  the  evidences  of  Mr. 
Darwin's  theism  are — for  those  who  believe  he  entertained  any 
respedl  for  truthfulness — not  confined  to  one  quotation  amongst 
either  his  earlier  or  later  utterances,  but  are  legion),  surely  such 
assimilation  of  an  imputation  of  deceit  is  unwise.  If  Mr.  Darwin 
be  now  experiencing  that  immortality  which  in  the  **  Descent  of 
Man  "  he  seemed  to  regard  as  axiomatically  established  (referring 
his  readers  in  a  foot-note  to  a  work  by  a  gentleman  who  wrote 
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a  Catechism  of  the  Gospels  the  year  the  "  Origin  of  Species  " 
was  published,  and  who,  when  the  ''  Descent  of  Man  "  appeared 
was  Pastor  of  St.  Thomas's  Square  Chapel,  Hackney ;  but  who 
has— the  day  this  review  is  sent  to  the  Editor — ^been  ele(5led 
Member  for  Leicester),  his  prayers  will  include  <*  Save  me  from 
my  friends ! " 

Mr.  Cattell  remarks  upon  Mr.  Darwin's  "  freedom  from  dogma- 
tism," and  tells  us  that  '<  He  traces  the  objedlions  to  his  theory 
to  the  *  arrogance  of  our  forefathers,  which  made  them  declare 
that  they  were  descended  from  demi-gods,' " — a  sentence 
differently  quoted  by  Dr.  St.  George  Mivart  on  more  than  one 
occasion. 


Corpulence^  and  its  Treatment  on  Physiological  Principles,  By 
Dr.  W.  Ebstein.  Translated  from  the  Sixth  German 
Edition  by  Prof.  A.  H.  Keane,  B.A.     London :  H.  Grevfcl. 

We  have  here  a  work  differing  widely  from  the  well-known 
treatise  of  Banting.  Prof.  Ebstein  investigates  physiologically 
the  causes,  the  conditions,  and  the  collateral  effe(5ls  of  that  state 
of  body  known  as  corpulence  or,  in  its  more  extreme  stages,  as 
obesity.  He  shows  that  the  phenomenon  in  question,  though  re- 
garded as  pathological,  and  as  therefore  to  be  cured,  is  not  marked 
off  by  any  sharp  boundary  from  the  normal  condition.  In  a 
healthy  new-born  child  the  proportion  of  fat  ranges  from  g  to  i8 
per  cent  of  the  entire  weight.  In  adults  the  normal  proportion, 
according  to  B6clard  and  Quemay,  is  5  per  cent  for  men  and  6  for 
women.  We  find  a  notice  of  the  discussion  whether  the  fixed 
connedlive  tissue  cells  and  the  adipose  cells  are  identical,  or 
whether,  as  Toldt  maintains,  the  fatty  tissue  of  vertebrate  animals 
is  a  special  organ.  All  observers,  however,  still  agree  that  every 
connedlive  tissue  cell  may  under  certain  conditions  be  transformed 
into  a  fat  cell.  The  liver  is  the  only  organ  which  ever  under 
physiological  conditions  accumulates  fat,  and  it  is  the  one  which 
most  readily  passes  into  the  state  of  fatty  degeneration. 

In  opposition  to  a  very  common  error  Dr.  Ebstein  maintains 
that  the  hurtful  influence  of  corpulency  on  mental  adtivity  has 
been  much  over-rated.  He  shows,  however,  that  as  regards 
health  its  ill  effedls  are  often  overlooked.  Obesity  in  its  more 
advanced  stages  is  always  accompanied  by  anaemia,  and  very  fre- 
quently by  gout  and  diabetes. 

As  regards  the  pracflical  treatment  of  corpulency  the  author 
shows  that  the  remedies  often  recommended  are  sometimes  inju- 
rious, or  merely  temporary  in  their  adlion,  and  sometimes  fail 
altogether.  Inadtion  is  generally  and  rightly  supposed  to  pro- 
mote corpulence  in  man,  as  it  aids  the  fattening  process  in  swine. 
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oxen,  and  poultry.  The  "  starvation  remedies  "  are  very  justly 
reje<5led,  because  while  we  are  starving  we  lose  albumen  as  well 
as  fat.  Excessive  bodily  exercise  is  also  ineffe(5live.  Banting  in 
his  confessions  tells  us  that  he  rowed  a  heavy  boat  for  a  couple  of 
hours  daily  and  gained  muscular  power,  and  also  a  very  hearty 
appetite.  As  he  yielded  to  its  demands  he  still  increased  in 
weight. 

There  is  a  condition  powerfully  opposed  to  corpulence  which 
Dr.  Ebstein  does  not  diredly  mention,  though  he  refers  to  its 
antithesis  as  promoting  fatness  in  men  and  in  the  lower  animals. 
There  are  few  persons  advanced  in  life  who  will  not  agree  with 
us  that  in  the  first,  and  even  in  the  second  quarters  of  the  present 
century  corpulency  was  not  a  perfedlly  normal  feature  among 
Englishmen  who  had  reached  their  fiftieth  year.  The  **  fair  round 
belly  ** — whether  or  not  "  with  good  capon  lined  " — was  prevalent 
among  country  gentlemen,  clergymen,  publicans,  tradesmen,  &c. 
This  is  now  evidently  no  longer  the  case.  The  cause  of  the 
change  is  not  an  increased  amount  of  bodily  exercise  nor  a  more 
rational  diet.  It  is  simply  anxiety — work  under  pressure.  But 
though  this  is  the  surest  remedy,  or  rather  preventive,  for  corpu- 
lency, it  is  one  which  no  physician  would  recommend  to  his 
patients.  For  the  author's  own  system  of  treatment,  which  seems 
judicious,  we  must  refer  our  readers  to  the  work  itself. 

In  an  appendix  we  find  reference  to  the  case  of  Cornaro,  who 
from  his  fortieth  to  his  hundred-and-fourth  year  restri(5led  him- 
self daily  to  12  ozs.  of  bread,  yolk  of  tgg,  meat,  and  soup,  along 
with  14  ozs.  of  liquid.  As  the  author  remarks,  Cornaro  does  not 
state  whether  he  was  corpulent  or  lean  at  the  time  when  he 
adopted  this  stridl  regimen.  It  may  be  added  that  he  makes  no 
mention  of  his  subsequent  habits.  If  his  life  was  spent  in 
inadlivity  we  need  not  wonder  that  he  found  a  slender  fare 
beneficial. 


Spectrum  Colours^  Colour  Sensations,  and  After  Images. 
Suggestion  for  Extending  the  Dynamical  Theory.  By  G. 
St.  Clair,  F.G.S.     Birmingham  :  Herald  Press. 

This  memoir,  reprinted  from  the  **  Proceedings  of  the  Birmingham 
Philosophical  Society,"  has  been  courteously  forwarded  to  us  by 
the  author.  In  it  we  find  some  considerations  on  colour  which, 
in  our  humble  opinion,  merit  the  attention  both  of  the  physicist 
and  of  the  physiologist.  The  author,  after  giving  a  table  of  the 
vibration-numbers  of  the  sped^rum  colours,  asks  if  it  is  not  ano- 
malous that  while  these  colours  are  a  regular  series  and  pass  into 
each  other  by  slow  gradation,  three  of  them  should  deserve  to  be 
called  primary,  and  the  other  four  secondary  or  derived. 
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He  next  points  out  that  whilst  according  to  the  current  theory 
of  colours  and  colour  sensations — that  of  Young  and  Helmholtz — 
we  have  three  colour  sensations,  yet  the  latter  authority  admits 
that  for  the  present  the  theory  lacks  anatomical  basis,  as  no  such 
distindlion  of  fibres  can  be  traced  in  the  retina.  He  then  pro- 
eposes  to  take  two  colours  of  the  spedlrum  and  to  add  their  wave- 
lengths together,  thus  obtaining  the  intermediate  length.  Thus 
the  mean  between  yellow  and  red  is  almost  identical  with  the 
wave-length  of  orange,  the  intermediate  colour.  Now  it  is  com- 
monly said  that  if  all  the  colours  of  the  spe(5lrum  are  added 
together  they  make  white  light.  But  if  we  add  together  the  wave- 
lengths of  all  the  seven  colours  and  take  their  mean,  we  get 
0*0000213,  which  falls  between  the  yellow  and  the  green.  This, 
the  author  says,  is  "just  where  the  eye  would  lead  us  to  expedl 
it.  White  would  therefore  appear  to  be  a  colour  of  thespedlrum, 
occupying  the  medium  place,  though  not  always  showing  plainly, 
because  of  the  narrowness  of  its  band."  The  fa<5l  that  the  union 
of  the  blue  and  yello^y  rays  of  the  spedlrum  produces  white  and 
not  green  is  pronounced  by  Helmholtz  the  most  striking  differ 
ence  between  a  mixture  of  pigments  and  a  mixture  of  coloured 
rays.  Starting  from  these  fadts,  Mr.  St.  Clair  disputes  the  theory 
of  three  primary  colours.  He  writes : — "  Violet  and  red  should 
not  be  regarded  as  simple  colours  on  the  mere  ground  that  they 
cannot  be  found  by  compounding  two  others.  Being  at  the  ex- 
tremities of  the  scale  neither  of  them  is  a  mean  between  two 
others — no  two  wave-lengths  in  the  scale,  on  being  added 
together  and  divided  by  two,  will  yield  a  value  so  high  as 
0-0000256  (red),  or  so  low  as  o*ooooi74  (violet)."  Concerning 
green  he  quotes  Prof.  Tyndall,  who  stales  that  C.  E.  Wunsch,  on 
mixing  yellow  with  bright  blue,  obtained  a  white  with  a  greenish 
tinge. 

The  ordinary  theory  of  after-images  is  not  free  from  difHculties. 
**  If  we  have  been  looking  at  a  red  patch,  and  then  on  turning 
our  eyes  away  see  a  patch  of  blue- green,  we  are  asked  to  believe 
that  we  have  fatigued  one  of  the  primary  colour  sensations  and 
made  ourselves  temporarily  blind  to  red,  so  that  in  looking  at  a 
white  background  the  affedled  portion  of  the  retina  can  only  dis- 
cern the  green  complementary."  Mr.  St.  Clair,  however,  brings 
forward  an  obje(5lion  which  Mr.  S.  Hodges  also  entertains  : — "  If 
after  we  have  gazed  for  thirty  seconds  at  a  red  patch  the  retina, 
or  any  set  of  rods  there,  is  so  exhausted  that  it  can  no  longer 
perceive  red  rays,  it  ought  to  cease  to  see  the  red  patch  when  we 
continue  looking  at  it  for  more  than  thirty  seconds,  which  it  not 
the  case."  Here,  however,  these  writers  are  both  in  error.  In 
**  matching  off  "  scarlet,  magenta,  &c.,  cloths,  dyers  find  it  neces- 
sary to  use  great  dispatch.  « If  the  eyes  are  fixed  on  such  colours 
for  any  length  of  time  fatigue  is  certainly  experienced,  and  the 
dyer  becomes  unable  to  tell  whether  he  has  hit  the  exa(5t  shade 
required  or  not. 
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Another  objcdlion  to  the  theory  of  fatigue  is  more  valid.  *'  It 
is  most  difficult  to  believe  that  the  retina  is  fatigued  by  looking 
at  black,  since  blackness  is  equivalent  to  the  absence  of  stimulus, 
and  yet  after  looking  at  a  black  objedl  on  a  white  ground  we  see 
an  after-image  of  white  on  a  black  ground.'* 

We  regret  that  we  cannot  enter  further  into  this  interesting  • 
memoir.     Many  portions  of  this  require  and  would  repay  experi- 
mental investigation. 


Victorian  Year-Book  for  1882-3.  By  H.  Heylyn  Hayter, 
C.M.G.,  Government  Statist  of  Vidloria.  Melbourne : 
Ferres.     London :  Robertson. 

Much  of  the  most  interesting  matter  in  this  publication,  such  as 
the  meteorology,  the  topographical  features,  &c.,  has  already  ap- 
peared in  the  issues  for  former  years.  The  only  novelty  is  to  be 
found  in  the  records  of  social  and  economic  phenomena. 

Under  the  head  Statistics  of  Suicide  we  find  a  passage  worth 
quoting.  Dr.  Enrico  Morselli,  Professor  of  Psychological  Medi- 
cine in  the  University  of  Turin,  after  a  careful  and  prolonged 
inquiry,  concludes  that  suicide  is  increasing  in  almost  every 
country ;  that  religion  and  morals  have  never  reached  the  root  of 
the  calamity ;  and  that  the  sole  preventive,  not  only  against 
suicide  but  against  madness,  would  consist  in  <<  diminishing  the 
struggle  for  life  amongst  men." 

The  following  consideration  may  serve  to  moderate  the  dislike 
to  Chinese  immigrants  entertained  in  the  colonies.  Whilst  in 
1882  the  proportion  of  persons  of  English  birth  arrested  for 
crime  was  43*64  per  1000,  that  of  Scotchmen  46*69,  and  that  of 
Irishmen  83*20,  the  Chinese  were  only  in  the  proportion  of  18-07 
per  1000. 

The  cultivation  of  the  vine  seems  to  be  extending,  though  the 
Phylloxera  made  its  appearance  as  far  back  as  1875,  and  many 
vineyards  have  been  in  consequence  rooted  out.  The  growth  of 
the  mulberry  and  the  olive  is  not  increasing,  as  it  might  and 
should.  It  is  unpleasant  to  see  among  the  imports  of  such  a 
region  "olive  and  salad  oil,"  "  currants  and  raisins,'*  "jams, 
jellies,  and  preserves,"  and  not  a  few  kindred  items. 

As  a  very  exceptional  climatic  phenomenon  it  is  recorded  that 
on  July  26th,  1882,  there  occurred  a  fall  of  snow  at  Melbourne, 
the  lowest  temperature  in  the  shade  being  37°  F.  and  the  highest 
44°  F.  No  other  snowfall  had  occurred  since  August  29th  and 
30th,  1849. 
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Collinses  Advanced  Science  Series.  Mineralogy.  By  J.  H. 
Collins,  F.G.S.  Vol.  II.  Systematic  and  Descriptive 
Mineralogy.  London  and  Glasgow :  W.  Collins,  Sons,  and 
Co.,  Limited. 

Op  all  departments  of  natural  science  Mineralogy  is  probably 
the  least  generally  popular.  It  has  not  shared  in  the  impulse 
given  to  Botany  and  Zoology  by  the  Darwinian  reformation,  and 
outside  a  very  limited  circle  it  has  neither  friends  nor  enemies. 
The  author,  in  his  Preface,  pronounces  it  to  be  **  little  more  than 
a  didlionary  of  minerals,"  and  as  such  it  may  be  considered  ac- 
curate and  complete. 

The  classification  adopted  is  essentially  that  of  Dana,  Brooke, 
Miller,  and  Nicol,  somewhat  modified  by  the  author.  The 
mineral  species  are  arranged  under  the  heads  of  Native  Ele- 
ments, Pyritoids,  Haloids,  Chlorides,  Spathoids,  Silicates,  and 
Hydrocarbons. 

An  Appendix  gives  the  meteoric  minerals,  and  certain  mine- 
rals whose  composition  is  either  indefinite  or  has  not  been 
properly  ascertained. 

The  work,  like  almost  every  scientific  manual  published  in 
England,  is  written  with  reference  to  the  "  Science  and  Art 
Department,"  but  it  has  the  more  satisfacflory  feature  of  being 
also  adapted  to  the  use  of  pradlical  working  miners,  quarrymen, 
and  field  geologists. 
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CORRESPONDENCE. 


«*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


HYLOZOISM    AND    HYLO-IDEALISM. 

The  supporters  of  any  thesis  which  tends  to  revolutionise 
current  ideas  ought  to  give  a  patient  hearing  to  every  opponent, 
however  gross  may  be  his  misconceptions  and  however  abusive 
his  language.  I  hope  soon,  with  your  kind  permission,  to 
answer  Mr.  Billing's  late  articles  on  Hylo-Idealism.  At 
present  I  hfive  only  time  to  comment  very  briefly  upon  the  letter 
of  your  correspondent  **  F.  P.  L."  He  falls  into  the  usual  con- 
fusion between  the  world  as  appearance  and  the  world  as  adluality. 
Mountains,  rivers,  and  seas,  sun,  moon,  and  stars,  and  the  phe- 
nomenal  human  brain,  are  fashioned  into  the  forms  which  we 
know  by  the  actual  human  brain.  What  I  find  "  nauseous  "  is 
the  minification  of  man  in  comparison  with  the  phenomenal 
universe  which  he  procreates.  The  adluality  of  things  is  un- 
known to  us,  save  by  its  manifestations  in  the  sphere  of  sense 
and  thought ;  but  I  have  tried  to  show  that  these  manifestations 
distindlly  negative  dualistic  theories.  I  refer  "  F.  P.  L."  to  ar- 
ticles on  **  Animal  Automatism,"  "  The  Identity  of  Vital  and 
Cosmical  Energy,*'  "  The  Philosophy  of  Thomas  Carlyle,"  in 
the  **  Journal  of  Science  "  for  April,  May,  and  June,  1882,  and  to 
"The  Brain  Theory  of  Mind  and  Matter"  in  the  issue  for 
March,  1883. 

C.  N.  (Constance  Arden). 


THE    TREATMENT    OF    LONDON     SEWAGE. 

Many  complaints  have  been  made  that  nothing  was  done  to- 
wards the  purification  of  the  immense  volume  of  sewage  poured 
into  the  Thames  at  Crossness  and  Barking  Creek  with  every 
turn  of  the  tide.  Something  is  being  done  at  last,  and  that 
something,  if  it  effedls  nothing  else,  will  make  a  very  handsome 
addition  to  the  present  outlay  without  the  possibility  of  any  set- 
off. Chloride  of  lime,  I  believe  irom  100  to  180  tons  daily,  is 
being  put  into  the  river.    As  this  material  is  worth  £9  per  ton, 
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the  extra  cost,  at  the  lower  figure,  will  be  £328,500  yearly, — a 
heavy  outlay  for  an  injudicious  measure.  I  call  it  injudicious 
because  chloride  of  lime,  though  it  may  for  the  moment  suppress 
or  mask  the  evil  odour  of  the  sewage,  will  not  remove  from  it 
the  putrescent  or  putrescible  matters,  and  unless  this  is  done  I 
need  scarcely  say  that  there  can  be  no  true  and  permanent  puri- 
fication. 

Further,  chloride  of  lime  in  rivers  is  itself  a  nuisance.  It  and 
its  kindred  compounds  were  specially  noted  in  the  '^  Recom- 
mendations "  of  the  late  Royal  Rivers  Pollution  Commission  as 
to  be  excluded,  or  at  least  kept  within  very  narrow  limits, 
amongst  other  grounds  because  it  is  fatal  to  fish.  Disputes  be- 
tween riparian  proprietors  and  the  owners  of  paper-mills  on  this 
very  subjecfl  are  not  infrequent.  It  is  again  to  be  remarked  that 
chloride  of  lime  and  carbolic  acid  are  mutually  incompatible. 
Yet  we  see  now  the  sanitary  officials  of  the  vestries  pouring  car- 
bolic acid  down  public  urinals,  &c.,  whilst  the  Metropolitan  Board 
of  Works  uses  the  conflicfling  ingredient  at  the  outfalls,  the  rate- 
payers, of  course,  finding  the  funds  for  this  unscientific  pro- 
cedure. 

Argus. 


TECHNICAL    TRIALS. 

I  have  not  at  present  time  to  reply  in  full  to  the  acute  letter  of 
**  Nomikos."  Much  of  it,  however,  relates  to  matter  which  lies 
outside  both  your  cognizance  and  mine.  A  Homoeopath  de- 
fendant qua  Homoeopath  is  too  rare  a  phenomenon  to  be  taken 
into  account.  I  am  not  aware  of  any  scientific  man  who  objecfls 
to  Patent  Laws  as  such.  The  persons  who  would  do  away  with 
patent-right  are  lawyers,  merchants,  bankers,  and  the  like. 
Should  even  some  day  a  distinguished  chemist  or  physicist, 
"  without  faith  in  the  Patent  Laws,"  turn  up,  it  is  scarcely  likely 
that  his  objedlion  to  a  system  would  interfere  with  his  judgment 
as  to  the  novelty  or  the  feasibility  of  a  process.  There  are 
scores  of  matters  which  might  possibly  form  the  subjedl  of  legal 
proceedings  on  which  text-books  are  dumb. 

In  the  cases  of  technical  language  which  "  Nomikos  '*  brings 
forward  there  are  synonyms  intelligible  to  the  public  ;  but  in 
many  cases  the  technical  term  is  the  only  one  in  existence  for 
an  objedl  or  a  process,  so  the  difficulty  of  explaining  its  meaning 
to  outsiders  is  not  small  at  any  time,  and  is  greatly  increased  by 
the  system  of  examination  and  cross-examination. 

An  Old  Technologist. 
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NOTES. 


At  the  last  meeting  of  the  Entomological  Society  Mr.  Water- 
house  exhibited  certain  Coleoptera  which  had  been  exposed  to 
the  light,  in  show-cases,  at  the  British  Museum,  in  comparison 
with  recent  specimens  of  the  same  species.  The  change  of 
colour  was  in  some  cases  complementary,  e,g.y  in  Eurhinus 
cupreus  and  in  Parapleura  bacca,  from  a  fiery  red  to  green. 

An  informal  meeting  of  naturalists  has  recently  been  held  at 
the  British  Museum  to  discuss  the  proposed  introducflion  of  a 
ternary,  nomenclature  in  place  of  the  present  binary  (Linnaean) 
system.  No  resolution  was  proposed,  but  we  may  say  that  gene- 
rally the  innovation  was  supported  by  the  ornithologists  and 
opposed  by  the  entomologists. 

A  special  laboratory  has  been  opened  at  Munich  for  the  study 
of  Badleria. 

The  results  lately  obtained  by  Mr.  Eglinton,  at  St.  James's 
Hall,  are  simply  astounding.  Two  clean  slates  are  tied  together 
with  a  morsel  of  pencil  between  them,  and  are  held  in  such  a 
manner  that  the  medium  cannot  touch  the  inside  with  any  part 
of  his  person.  Yet  a  sound  of  writing  is  soon  heard,  and  on 
unfastening  the  slates  they  are  found  covered  with  writing 
within  1 

Dr.  Miklucho  Maclay  ("  American  Naturalist  ")  states  that  the 
temperature  of  the  body  in  Echidna  hystrix  is  only  78°  F. — miich 
below  that  of  normal  mammals. 

The  **  Courrier  Medical  "  describes  a  fatal  case  of  hydrophobia 
from  the  bite  of  a  dog  evidently  not  rabid.  The  patient  had 
been  bitten  slightly,  about  three  months  before  his  admission  to 
the  hospital,  by  a  pregnant  bitch  which  was  not  mad,  and  which 
had  since  brought  forth  and  suckled  a  litter  of  puppies.  The 
owner  of  the  animal  admitted  that  this  bitch  when  pregnant  was 
evil-disposed,  and  attacked  men  and  animals,  whilst  she  had 
never  been  mad  nor  otherwise  ill.  The  fear  of  hydrophobia  was 
evidently  not  the  cause  of  the  symptoms  observed,  since  the 
patient  attached  no  importance  to  the  bite  which  he  had  received, 
and  did  not  even  connedl  it  with  his  illness.  The  writer  adds 
that  '<  it  is  prudent  to  mistrust  dogs  and  cats  when  in  the  state 
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of  heat  or  of  gestation,  and  when  [sick,  and  also  when  they 
become  quarrelsome." 

Colonel  W.  Hope,  V.C.,  speaking  of  Government  officials, 

says  : "Judgment  and  common  sense  they  may  be  wanting  in, 

but  school-boy  competitive-examination  smartness  they  have  any 
quantity  of." 

Mr.  G.  Brown-Goode(**  Science  ")  defends  Dr.  Gflnther  against 
the  charges  brought  by  Prof.  Gill.  He  shows  that  the  Challenger 
colledlions  have  not  yet  become  the  property  of  the  British 
Museum,  but  are  merely  held  in  trust  by  Dr.  Gtinther  for  the 
Lords  of  the  Admiralty. 

A  "  Christian  "  organ,  whilst  complaining  that  trade,  art,  and 
"  dissent  "  are  not,  as  such,  represented  in  the  House  of  Lords, 
does  not  regret  the  comparative  absence  of  Science  in  that 
august  assembly. 

Mr.  W.  R.  Tomlinson,  M.A.  ("  Light  "),  writes  : — "  I  have 
long  thought  that  the  late  Charles  Darwin,  who  was  a  Scripture 
student,  must  have  got  his  material  ideas  of  the  *  survival  of  the 
fittest '  from  the  spiritual  teaching  of  the  Bible  concerning  the 
conditional  immortality  of  the  soul." 

Mr.  S.  H.  Trowbridge  (**  Science  ")  records  the  capture  of  a 
shovel-nosed  sturgeon  (Scaphirhynchops  platyrhynchus)  which 
<*  exhibited  on  the  surface  no  sign  whatever  of  eyes.'*  This 
species  of  fish  ploughs  in  the  mud  for  its  food,  and  has  little 
apparent  use  for  eyes.  Hence,  as  the  author  thinks,  they  are 
becoming  obsolete. 

MM.  Pasteur,  Chamberland,  and  Roux  ("  Comptes  Rendus  ") 
consider  that  they  have  at  last  developed  a  vaccine  for  rabies. 
They  have  called  upon  the  French  Minister  of  Public  Instru(5lion 
to  nominate  a  commission  before  whom  the  crucial  demonstra- 
tion is  to  be  performed. 

Mr.  J.  E.  Jeffries  ("  Proc.  Boston  Natural  Hist.  Soc")  com- 
bats the  current  idea  that  scales,  feathers,  and  hairs  are  identical 
in  Nature. 

M.  A.  Chauveau  (**  Comptes  Rendus")  considers  it  fully  proved 
that  condensed  oxygen,  as  well  as  heat,  attenuates  the  adlivity 
of  virulent  microbia.  The  precise  degree  of  condensation  is, 
however,  the  important  point. 

It  is  an  error  to  suppose  that  the  vapours  of  phenol,  even  when 
so  strong  as  to  be  scarcely  tolerable  by  human  beings,  will  drive 
away  the  house-fly. 

Dr.  S.  Lukjanow  ("  Zeitschrift  fiir  Physiol.  Chemie  ")  has 
demonstrated  that  the  absorption  of  oxygen  by  animals  is  not  a 
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funcflion  diredlly  dependent  on  the  oxygen-tension  of  the  air,  yet 
under  certain  circumstances  the  organism  has  the  power  of  taking 
up  from  an  atmosphere  abnormally  rich  in  oxygen  more  of  this 
element  than  from  common  air. 

Mr.  Theodore  Gill  (**  Science  ")  complains  emphatically  that, 
though  the  deep-sea  fishes  of  the  Challenger  Expedition  have 
been  in  the  hands  of  Dr.  Giinther  for  eight  years,  eminent  ichthy- 
ologists are  still  refused  access  to  them. 

An  **  Anti-Vivised^ion  Society  "  has  sprung  up  in  America.  In 
reply  to  one  of  its  manifestoes  the  Pennsylvania  Medical  Society 
adopted  a  resolution  emphasizing  the  usefulness  and  necessity  of 
physiological  experimentation. 

We  are  glad  to  learn  that  the  "  Illustrated  London  News  "  and 
the  "  Dispatch  "  have  come  forward  in  defence  of  physiological 
experimentation.  These  papers  reach  thousands  of  intelligent 
persons  who  never  take  up  a  medical  or  other  scientific  journal. 
The  "  Dispatch  "  says  truthfully—"  The  Ad^  of  1876  has  resulted 
in  almost  extinguishing  original  physiological  research  in  this 
country." 

According  to  Dr.  Pehl,  bacfleria  in  water  may  be  very  greatly 
reduced  in  number  by  keeping  it  in  rapid  motion. 

The  fifty-seventh  meeting  of  **  German  Naturalists  and  Phy- 
sicians *'  will  take  place  at  Magdeburg  from  the  i8th  to  the  23rd 
of  September. 

The  coming  meeting  of  the  British  Medical  Association  at 
Belfast  still  occasions  some  disputes  and  heartburnings. 

During  the  year  1883,  according  to  the  annual  report  just 
issued  to  Parliament,  five  hundred  and  sixty-nine  experiments 
were  performed  on  living  animals  in  the  United  Kingdom,  thirty- 
four  of  these  being  carried  out  in  Ireland.  Fifty -five  experi- 
ments were  performed  without  anaesthetics,  and  one  hundred  and 
twenty-two  under  certificates  giving  permission  to  preserve  the 
life  of  the  animal  after  recovery  from  anaesthesia.  Concerning 
this  last  class  of  experiments  the  report  states  that  in  one  hundred 
and  fourteen  cases  the  operation  consisted  of  inoculation  with 
various  septic  matters  or  morbific  organisms,  for  the  greater  part 
conned^ed  with  an  important  inquiry  into  the  nature  of  tubercular 
affedlions.  No  pain  was  infiidled  in  these  cases  except  in  about 
fourteen  or  fifteen  instances,  in  which  disease  was  produced,  but 
which  was  very  trifling.  In  the  remaining  eight  cases,  in  which 
more  serious  operations  were  required,  as  these  were  effed^ed 
under  anaesthesia,  the  only  suffering  in  the  animals  that  survived 
would  be  that  which  attends  the  ordinary  repair  of  a  "  surgical 
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Dr.  Testut  laid  before  the  French  Academy  of  Sciences  an 
account  of  the  disseiflion  of  a  South  African  Bushman.  Several 
Simian  charadleristics  in  the  arrangement  of  the  muscles  were 
pointed  out ;  yet  M,  de  Quatrefages,  strangely  enough,  thought 
proper  to  regard  these  fadls  as  arguments  against  the  animal 
origin  of  man  ! 

M.  V.  Marcano  (<<  Comptes  Rendus  *')  has  observed  that  plants 
in  tropical  regions  evaporate  during  the  night  (from  6  p.m.  to 
6  a.m.)  a  quantity  of  water  equal  to  that  which  they  exhale  by 
day.  The  daily  evaporation  takes  place  chiefly  in  the  morning, 
the  maximum  being  generally  between  10.15  ^*'"*  ^^^  noon. 
The  hygrometric  condition  of  the  atmosphere  has  no  decided 
influence  on  this  phenomenon. 

According  to  Rossi  {**  Giornale  della  Accademia  di  Medicina  ") 
not  only  the  Cantharidse,  but  the  Cetoniadae,  and  hence  probably 
other  groups  of  Coleoptera,  secrete  cantharidine. 

P.  Giacosa  (''  Revista  di  Chimica  ")  states  that  beetles  (group 
not  mentioned)  contain  77  per  cent  of  fatty  matter,  which 
melts  at  29®  to  30®  C.i  and  contains  73*6  of  carbon  and  11*4  of 
hydrogen. 

It  is  noteworthy  that  the  best  solvent  for  cantharidine  is  formic 
acid, — a  very  frequent  secretion  among  insedls. 

MM.  Gautier  and  Etard  consider  the  odour  of  the  ptomaines 
similar  to  that  of  whitethorn  or  sloe  blossom. 

M.  F.  Krasen  ("  Ciel  et  Terre  "  and  "  Annuaire  Botanique  ") 
seeks  to  demonstrate  that  certain  anomalies  in  the  distribution 
of  plants,  according  to  altitude,  must  be  due  to  a  comparatively 
recent  change  in  the  elevation  of  the  mountains  on  which  they 
grow. 

In  the  official  report  issued  by  the  Sanitary  Board  of  Paris, 
in  view  of  a  possible  visitation  of  cholera,  the  public  are 
cautioned  against  raw  vegetables,  especially  those  cultivated  on 
the  great  sewage-irrigation  farm  of  Gennevilliers  I  What  will 
be  said  in  Croydon  ? 

Mr.  L.  F.  Ward  (**  Science  ")  asks  strangely  :— **  Why,  then, 
does  not  politics  form  a  legitimate  subjedl  of  scientific  investi- 
gation? Why  might  not  its  discussion  in  stridlly  scientific 
societies  and  journals  be  permitted  and  encouraged?"  We 
reply,  Because  there  is  already  far  too  much  of  such  discussion  ; 
that  it  already  absorbs  too  great  a  share  of  public  attention — 
especially  since  1876 — to  the  disadvantage  of  Science  ;  and  be- 
cause such  **  permission  and  encouragement  "  would  drive  away 
men  of  things  and  substitute  for  them  wordmongers. 
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Mr.  S.  Newcomb  ("  Science  *'),  in  criticising  President  Eliot's 
views  on  a  "  liberal  education,"  outdoes  Procrustes.  He 
suggests  that  "  the  end  will  be  best  reached  by  adopting  a 
system  of  training  for  every  man  in  that  class  of  subje(5ls  for 
which  his  natural  capacity  is  the  weakest!"  Surely  a  "  com- 
munity and  sympathy  of  thought  and  feeling  among  the  great 
body  of  educated  men  "  would  be  far  too  dearly  bought  on  such 
terms ! 

M.  Montigny  maintains  that  the  occurrence  of  blueness  in 
the  scintillation  of  the  stars  serves,  to  some  extent,  as  a  measure 
of  the  quantity  of  water  contained  in  the  upper  regions  of  the 
atmosphere. 

The  Narcissus  rejlexus  of  the  Glenan  Islands  is  polymorphous, 
presenting  a  form  with  the  style  long  and  the  stamens  -shorter ; 
a  second  form  in  which  the  style  is  short  and  the  stamens  longer ; 
and  a  third,  very  rare  form,  in  which  the  three  internal  stamens 
are  abortive. 

H.  H.  Smith  (**  American  Naturalist  ")  mentions  a  Longicorn 
genus  (Scorpionus),  found  in  South  Brazil,  which  can  inflidl  a 
sharp  sting  with  the  terminal  joint  of  its  antennae. 

The  *<  American  Naturalist"  mentions  that  a  farmer  in 
Arkansas  was  stung  to  death  by  the  "  buffalo  gnat," — a  species 
of  Simulium, 

The  "  Medical  Press  and  Circular,"  speaking  of  the  Medical 
Bill  at  present  before  Parliament,  says  that  Messrs.  Hopwood 
and  Wyndham  have  amendments  for  the  encouragement  of 
quackery,  which  need  not  be  seriously  considered. 

Perfectly  pure  albumen  does  not  coagulate  at  212°  F.,  and 
forms  no  precipitate  with  the  salts  of  barium. 

We  perceive  that  the  Chemical  Society  of  Paris  proposes  to 
assume  the  title  of  the  **  Chemical  Society  of  France." 

According  to  the  **  Scientific  American  "  it  would  require  four 
thousand  years  for  the  waters  of  the  Mediterranean  to  fill  the 
valley  of  the  Jordan,  if  admitted  through  a  channel  100  feet  wide 
by  25  feet  in  depth.  At  the  same  rate  it  would  take  40,000  years 
to  fill  up  the  Caspian  to  the  sea-level,  and  thousands  of  years  to 
fill  up  the  Sahara. 

[As  by  far  the  greater  part  of  the  Sahara  is  above  the  sea- 
level  the  author's  calculations  are  evidently  ill-founded  in  this 
respedt.] 

Dr.  C.  G.  Garrison  (**  Medical  Bulletin  ")  contends  that  **  as 
expert  the  position  of  the  physician  is  judicial,  and  he  should  be 
called  by  the  Court,  not  by  the  contestants." 

[The  same  must,  by  a  parity  of  reasoning,  be  the  case  with 
the  microscopist,  the  scientific  chemist,  and  the  engineer.] 
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Says  the  **  Medical  Times  and  Gazette  "— "  There  are  two 
considerations  that  will  give  additional  importance  to  M.  Pasteur*s 
discovery,  should. it  prove  to  be  a  genuine  one.  In  the  first  place 
it  will  immensely  stimulate  research  in  connection  with  analo-. 
gous  diseases,  for  which  it  is  to  be  hoped  a  similar  preventive 
may  be  found.  ...  In  the  second  place,  M.  Pasteur's  success 
will  be  a  blow  to  the  anti-vivisedlion  agitation.  It  will  make,  or 
ought  to  make,  every  dog-lover  the  friend  of  experimental  phy- 
siology ;  for  even  the  most  rabid  anti-vivise(5lionists  must  admit 
that  rabid  dogs  would  in  all  probability  have  existed  to  the 
Greek  Kalends,  if  they  had  had  their  way  in  Prance  a»  well  as 
in  England." 

The  Abb6  Fran9ois  Moigno,  for  many  years  editor  of  *'  Cosmos 
les  Mondes,''  died  on  July  13th.  If,  on  the  one  hand,  he  was  an 
obstinate  opponent  of  Evolution,  he  merits  great  honour,  on  the 
other,  as  a  champion  of  free  Science  against  bureaucracy. 
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I.    "ULTIMATE    RELIGIOUS    IDEAS." 

THB  ABSOLUTE,  THE  INFINITE,  THE  CAUSE. 

By  S.  Billing. 

R.  SPENCER,  in  his  work  on  first  principles,  title 
^*  Ultimate  Religious  Ideas,"  makes  comments  on 
the  origin  of  the  Universe,  the  Absolute,  and  on  Re- 
ligious creeds.    The  arguments  admit  a  few  remarks. 

If  we  accept  the  rigid  rules  of  Logic,  thought  itself  is 
unthinkable,  or  at  all  events  not  understandable.     In  the 
article  in  question  we  are  told — ''  The  atheistic  theory  is  not 
only  absolutely  unthinkable,  but  even  if  it  were  thinkable 
would  not  be  a  solution."    As  common  sense  understands 
Atheism   it  is  the  basis  of  the  article  from  end  to  end. 
Before  the  a^:ticle  commences  we  are  warned  that  "  Students 
of  philosophy  will  find  in  them  much  that  is  more  or  less 
familiar ;  and  to  most  of  those  who  are  unacquainted  with 
the  literature  of  modem  metaphysics  they  may  prove  some- 
what difficult  to  follow," — i.e.^  the  hypotheses  as  interpreted 
by  Mr.  Spencer  and  his  compeers.     They  appear  capable  of 
being  followed  by  anyone  at  all  conversant  with  the  old 
school  of  metaphysics,  but  are  quite  as  inappreciable,  in  the 
same  sense,  as  the  possibility  of  understanding  that  **  Judg- 
ment "  is  an  "  altruistic  sentiment.*'    No  one  would  know, 
unless  upon  such  high  authority  as  a  new  school  philosopher, 
that  judgment  was  a  sentiment,  for  it,  by  common  consent  and 
the  general  conception,  is  always  considered  to  be  a  reasoned 
conclusion  {see  **  Mind,"  No.  i).     There  does  not  appear, 
either  in  the  argument  or  the  ideas,  much  that  is  new. 
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"  In  excluding  the  ideas  of  an  antecedent  cause  "  "  we 
exclude  the  idea  of  a  beginning."  '*  The  push  and  the 
pull"  (Faraday)  are  admitted  by  Science,  and  surely  that 
which  Science  admits  it  is  at  the  least  supposed  to  admit  on 
proof.  The  admissions  of  Science  are  not  only  thinkable, 
but  usually  are  reasons  drawn  from  fadts.  Suppose  we  were 
to  go  on  seeking  for  the  antecedent  of  the  push  and  the  pull, 
it  would  be  seeking  for  an  antecedent  without  an  antecedent. 
A  pause  must  come  when  that  point  is  reached  beyond  which 
the  finite  mind  cannot  penetrate.  It  is  sufficient  that  there 
is  a  something  behind.  It  is  impossible  to  suppose  that  the 
push  and  the  pull  are  self-imposed,  or  self-existing,  because 
we  know  they  can  be  simulated  by  the  will  of  man ;  and  as 
we  know  what  human  willing  does,  it  is  quite  thinkable  to 
imagine  an  antecedent  of  the  push  and  the  pull  which  im- 
pulsed it  to  form  the  world,  and  to  go  further,  the  Universe. 

"Respefting  the  origin  of  the  Universe  three  verbally  in- 
telligible suppositions  may  be  made  " — "  Self-existent,'*  "  Self- 
created,"  and  '*  Created  by  an  external  agency."  The  deeper 
question  into  which  this  finally  merges  *'  is  whether  any  one 
of  them  is  even  conceivable  in  the  true  sense  of  the  word  ?" 
'*  By  self-existence  we  mean  an  existence  independent  of  any 
other — not  produced  by  any  other."  Although  in  our  finite 
reasoning  we  cannot  conceive  an  existence  without  a  begin- 
ning, it  is  possible  to  conceive  an  existence  whose  beginning 
by  no  process  of  reasoning  (available  to  us)  we  can  account 
for,  and  therefore  to  our  perceptions  has  no  beginning.  The 
conception  is  thinkable,  although  unfathomable. 

"  The  hypothesis  of  self-creation  praftically  amounts  to 
what  is  called  Pantheism, — is  similarly  incapable  of  being 
represented  in  thought."  "  We  cannot  form  any  idea  of  the 
potential  existence  of  the  Universe  as  distinguished  from  its 
aftual  existence,"  *'  for  to  conceive  self-creation-  is  to  con- 
ceive potential  existence  passing  into  adtual  existence  by 
some  inherent  necessity."  "  To  think  such  a  thought  is  to 
think  of  a  passing  into  another  form  without  additional 
impulse,"  and  *'  involves  the  idea  of  a  change  without  a 
cause."  "  This  does  not  stand  for  real  thought,  but  merely 
suggests  the  vaguest  symbols  without  any  interpretation." 

Self-creation  as  applied  to  natural  phenomena,  if  the 
teachings  of  Science  are  regarded,  cannot  be  supposed,  for 
Science — although  it  does  not  attempt  to  explain  it — teaches 
there  is  an  impulse.  An  impulse  implies  a  motor ;  then  the 
motor,  so  far  as  we  know,  is  the  cause  of  creation.  When 
we  see  the  fa<5ts  of  things  we  by  reasoning  arrive  at  a  potence 
which  becomes  a<5tual  by  development.    It  follows  that 
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creation,  by  whatever  means  it  was  evolved,  contains  within 
itself  the  potence  of  development,  and  the  application  of 
this  principle  extends  from  the  minutest  thing  to  a  Universe. 

To  carry  out  the  reasonings  adopted  by  Mr.  Spencer : — 
It  would  seem  we  cannot  represent  in  thought  that  of  which 
we  know  not  the  beginning.  We  are  conscious  of  intelli- 
gence, but  we  do  not  know  its  origin.  We  have  present 
with  us,  as  fafts,  life  energies  (living  things),  but  we  know 
not  their  whence ;  the  Science  of  Huxley  and  the  Mate- 
rialism of  Haeckel  are  equally  at  fault.  We  handle  the 
seeds  of  plants ;  we  know  (generally)  what  will  result  from 
them,  but  we  know  nothing  of  their  hidden  and  regulating 
potence — why  an  acorn  should  develope  into  an  oak,  or  why 
the  winged  integuments  of  the  dandelion  should  reproduce 
its  parent.  In  animal  generation  the  mystery  is  the  same ; 
we  can  follow  the  processes  of  formation,  but  we  know 
nothing  of  the  diredting  energy  through  which  the  result  is 
determined.  There  is  no  lack  of  examples;  we  see  the 
origin,  but  know  nothing  of  the  pusher  and  puller.  The 
fa£t  (worth  a  million  of  h3rpotheses)  that  the  naturalist 
attempts  to  account  for  the  various  results  is  at  least  a  proof 
that  they  are  capable  "  of  being  represented  in  thought." 

'*  Creation  by  external  agency,"  that  is  "  that  the  genesis 
of  the  heavens  and  the  earth  is  effe<5ted  somewhat  after  the 
manner  in  which  a  workman  shapes  a  piece  of  furniture." 
"  This  assumption  is  not  that  of  theologians  only,  but  of  an 
immense  number  of  philosophers,  both  past  and  present. 
It  is  found  in  the  teachings  of  Plato,  and  in  the  writing  of 
not  a  few  living  men  of  Science."  **  The  conception  is  not 
even  consistent  in  itself,  and  cannot  be  realised  in  thought 
when  all  its  assumptions  are  granted." 

If  an  assumption  is  granted  it  must  be  conceived  for  the 
purpose  as  a  fact,  and  can  be  realised  in  thought  even  al- 
though the  basis  on  which  it  is  built  be  utterly  false,  for  the 
concession  does  away  with  all  difficulty  in  the  way  of  proof. 
If  creation  means  such  external  agency  as  quoted  in  the 
text  (carpentry),  reasoning  on  things  would  pronounce  it  to 
be  without  foundation ;  for  if  it  were  true,  the  lines  in  the 
wings  of  an  inseA,  as  well  as  the  delicate  tints  of  colour  on 
the  wings  of  a  butterfly,  or  the  more  stupendous  mechanism 
of  Nature,  would  all  owe  their  advent  to  such  an  aA.  Such 
a  conception  appears,  when  examined,  to  be  impossible ;  but 
if  a  more  rational  view  be  taken,  and  one  more  consistent 
with  the  notion  of  Deity  and  the  fadts  of  Science  is  pre- 
sented,— viz.,  a  creation  by  law  and  from  a  germ  projecJted 
with  the  genesis  of  phenomena, — then  creation  by  external 
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agency  is  both  conceivable  and  thinkable,  and  creation  in 
such  an  exposition  is  accepted  by  many  theologians  and 
philosophers. 

The  assumption  of  carpentry  is  somewhat  beside  the 
question,  as  also  are  the  assumptions  of  theologians  and 
philosophers.  We  haye  the  fa<5ts  of  this  genesis  in  pheno- 
mena ;  we  have  the  thing,  but  we  do  not  know  the  whence 
and  the  why  of  the  thing.  The  supposition  as  ^'  a  workman 
shapes  a  piece  of  furniture  "  is  not  consistent,  for  it  is  the 
assumption  of  an  hypothesis  of  which  there  is  no  possibility 
of  proof.  In  Nature  we  find  gigantic  systems  of  mechanics 
and  a  wondrous  chemical  apparatus  all  working  to  the  same 
end,  each  without  manipulations  and  by  the  impulsion  of  an 
internal  potency. 

The  propositions  "  Self-existent/'  Self-created,"  and 
*'  Created  by  an  external  agency,"  in  the  sense  of  the  text 
to  me  appear  to  be  the  same,  the  difference  being  in  their 
statement.  This,  further  on,  Mr.  Spencer  appears  to  admit, 
but  at  all  events  to  one  and  all  is  attached  the  mystery  of 
their  origination.  It  is  so  easy  to  propound  subtleties  im- 
possible of  answer.  Mr.  Lewes  has  taught  us  the  difference 
there  is  between  imagination  and  conception. 

The  conception  of  a  God  is  the  gradual  growth  of  human 
thought,  whatever  may  have  been  the  source  of  the  primitive 
idea  ;  perhaps  it  might  be  found  when  the  Old  World  men 
heard  in  the  thunder  '*  the  hammer  clang  of  a  God,"  or  in 
the  gentler  assumptions  of  the  Vedic  worshippers, — "  that 
in  the  brightness  of  light  and  the  benefits  showered  on  man 
by  the  vivifying  effefts  of  the  sun  were  seen  the  afts  of  a 
beneficent  power,  which  man's  gratitude  or  superstition 
deemed  to  be  divine."  Religious  thoughts,  as  well  as  scien- 
tific thoughts,  require  development,  and  had  there  not  been 
some  innate  sentiment  in  the  mind  corresponding  to  what  is 
called  religious  thought, — ''the  sentiment  of  religion," — 
which  had  a  development  long  before  Anaxagoras*  admitted 
the  conception  of  a  Supreme  Being  and  more  perfect  as 
thought  than  those  found  in  the  theses  of  Plato.  There  may 
be  an  analogy  between  the  process  of  manufacture  and  the 
process  of  a  creation,  but  John  Stuart  Mill  teaches  there  is 
a  great  distin(5lion  between  analogy  and  induction. 

The  general  belief  among  men  is  of  a  self-existent  cause,  or 
God ;  but  a  created  Universe  is  a  different  conception  to  the 

*  Anaxagoras  was  the  first  of  the  Greek  philosophers  who  propounded  the 
sttblime  idea  "  of  one  harmonising  intelligence.  The  vovc*  however,  became 
a  moral  providence  only  in  the  hands  of  Socrates  *'  (Or.  Nichol).  In  India  the 
idea  long  preceded  that  of  Anaxagoras. 
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assumption  of  the  text,  which,  under  the  cover  of  the  cre- 
ation of  the  Universe,  assumes  there  is  no  efficient  cause. 
In  supposing  "  the  great  artificer,  we  suppose  merely  that 
certain  pre-existing  elements  were  thus  put  into  their  pre- 
sent arrangement."  Spencer  continues,  "  Still  more  mani- 
fest does  the  insufficiency  of  this  theory  of  creation  become 
when  we  turn  from  material  objedls  to  that  which  sustains 
them,  when  instead  of  matter  we  contemplate  space." 
*'  Space  was  made  in  the  same  manner  as  matter  was 
made,  and  is  not  to  be  got  rid  of."  ''  If  the  non-existence 
of  space  is  absolutely  inconceivable,  then  necessarily  its 
creation  is  absolutely  inconceivable."  Consciousness  and 
space  are  one ;  there  can  be  no  outside,  for  where  space  is 
consciousness  is.  Space  is  an  existing  conception  of  the 
finite ;  there  is  no  possibility  of  imagining  space  without 
at  the  same  time  consciousness  being  present  {vide  Kant). 

After  descanting  on  the  third  presented  h)T)othesis  he 
concludes  "  it  is  useless,  as  it  commits  us  to  an  infinite 
series  of  these  agencies.  By  the  second  we  are  praAically 
involved  in  the  same  predicament."  "  Since  self-creation 
implies  an  infinite  series  of  potential  existences  we  are 
obliged  to  fall  back  on  the  first,  which  is  the  one  commonly 
accepted  and  commonly  supposed  to  be  satisfactory."  That 
is,  self-existence, — ^thus  the  potence  of  Tyndall  becomes  the 
aftual  of  Spencer.  "  Those  who  cannot  conceive  a  self- 
existing  Universe,  and  who  therefore  assume  a  Creator 
as  the  source  of  the  Universe,  take  for  granted  they  can 
conceive  a  self-existent  Creator."  "  Self-existence  is  ri- 
gorously inconceivable,"  **  the  Atheistic  hypothesis  is  unte- 
nable if  it  contains  the  same  impossible  idea."  "  Evidence 
proves  that  the  elements  of  these  hypotheses  cannot  even 
be  put  together  in  consciousness."  Surely  this  is  a  violent 
assumption.  We  speak  of  causes  as  producing  results. 
The  wind  scatters  the  leaf  (cause  and  effe6l).  Is  it  because 
we  trace  results  to  causes  we  are  therefore  to  assume  a 
cause  for  the  originator  of  the  Universe  ?  We  cannot  get 
behind  the  mechanism  of  the  Universe  and  behold  its 
originator.  We  can  therefore  conceive  no  cause  beyond 
such  a  cause.  Hence  arises  the  conception  of  an  uncaused 
cause,  or,  as  Aristotle  puts  it,  an  unmoving  centre. 

The  three  conclusions— Atheistic,  Pantheistic,  and  The- 
istic — "  contain  the  same  ultimate  element."  "  It  is 
impossible  to  avoid  making  the  assumption  of  self-existence 
somewhere,  and  whether  that  assumption  be  made  n^*"^^Y, 
or  under  complicated  disguises  it  is  equally  unthmkable. 
"  If  from  the  origin  of  the  Universe  we  turn  to  Nature, 
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the  same  difficulties  under  new  aspects  *  arise/  We  are 
compelled  to  make  assumptions,  which  assumptions  cannot 
be  represented  in  thought/'  ''We  cannot  think  at  all  about 
the  expressions  of  the  eternal  world  without  thinking  of 
them  as  caused/'  nor  **  cany  out  an  enquiry  concerning 
them  without  accepting  the  hypothesis  of  a  first  cause/' 
"  To  think  of  the  first  cause  as  finite  is  to  think  of  it  as 
limited/'  and  **  implies  a  conception  beyond  its  limits.  If 
limited  there  is  something  outside  of  it/'  **  This  something 
must  have  no  first  cause,  must  be  uncaused/'  **  If  we  admit 
there  can  be  something  uncaused  there  is  no  reason  to 
assume  a  cause  for  anything/'  The  assumption  must  be 
infinitude.  **  It  must  be  independent " — ^an  implication  of 
necessity  implies  dependence — **  if  the  presence  of  any 
other  existence  is  necessary  " ;  "  there  can  be  nothing  in  it 
which  determines  change,  and  nothing  which  prevents 
change."  ''  If  it  possesses  anything  which  implies  restraints 
or  necessities  it  is  not  'a first  cause.' "  ''Thus  a  first  cause 
must  be  in  every  sense  perfeA,  complete,  total,  including 
within  itself  all  power,  transcending  all  law,  or  absolute/' 
In  our  search  we  arrive  at  "  the  hypothesis  of  a  first  cause, 
and  we  have  no  alternative  but  to  regard  this  first  cause  as 
infinite  and  absolute."  These  reasonings  and  results  we 
are  told  are  illusive,  and  "  are  merely  symbolic  conceptions 
of  an  illogical  order/' 

If  every  faA  is  to  be  proved  by  rigid  logical  formularies, 
then  God,  Intelligence,  Perception,  Conception,  Phenomena, 
the  Universe  in  its  multitudinous  grandeur.  Galaxies, 
Systems  of  Suns  and  Worlds  are  all  illusions.  We  dwell 
in  a  paradise  of  nothingness — a  consciousness  creating  its 
own  impressions,  the  alpha  and  otnega  of  all  things.  Apply 
the  reasonings  of  Mr.  Spencer  to  the  most  trivial  faft — it  is 
non-existent :  *  all  becomes  the  necessity  of  nothingness. 

The  arguments  concerning  the  absolute,  adopted  so  far  as 
they  serve  Mr.  Spencer's  illustrations,  are  those  used  by 
Dean  Mansell  ("  Limits  of  Religious  Thought ")  in  his 
comments  on  Sir  Wm.  Hamilton.  He  says  (for  the  full 
argument  the  reader  is  referred  to  this  work) : — The  "  three 
conceptions,  the  Cause,  the  Absolute,  the  Infinite,  all  equally 
indispensable,  do  they  not  imply  contradi<5tions  to  each  other 
when  viewed  in  conjunction  as  attributes  of  one  and  the 
same  being?"  Such  is  the  proposition  in  its  nakedness. 
The  difficulty  throughout  the  whole  argument  appears  in 

*  Archbishop  Whately's  amusing  study  in  logical  metaphysics,  vizu  ques* 
tioning  th^  mstence  of  Napoleon,  may  be  studied  with  profit. 

Digitized  by  VjOOQIC 


1884.1  '^  UUmaU  Religious  Ideas.''  511 

considering  these  principles  as  attributes*  If  viewed  as 
merely  attributes,  and  not  as  one  principle  differently 
designating  the  same  being,  they  seem  to  imply  contra* 
didlion. 

Why  are  these,  said  to  be  **  indispensable  "  qualities,  to  be 
viewed  as  attributes,  which  when  conjoined  as  one  being 
contains  within  itself  the  substance  of  all:  there  are  no 
opposites  ?  We  might  as  well,  in  describing  anything  which 
has  various  designations,  call  these  designations  attributes, 
and  treat  them  as  opposites  although  each  designation  is 
the  consistent  whole,  notwithstanding  its  nomenclature. 
View  the  attributes  as  constituting  the  entirety  of  a  being 
coming  into  existence  at  the  same  moment  as  a  whole.  We 
are  then  rid  of  the  intolerable  iinesse  of  the  Absolute,  the 
Infinite,  the  Cause.  Whether  it  be  by  Sir  Wm.  Hamilton, 
Dean  Mansell,  or  Mr.  Spencer  that  the  distinctions  are 
raised,  they  appear  to  have  their  consummation  in  the 
desire  which  exists  in  the  minds  of  many  to  make  that 
which  may  be  the  simple,  the  complex  by  rules  of  logic 
(setting  apart  the  idea  that  the  finite  can  never  comprehend 
the  infinite).  There  appears  to  be  no  necessity  in  the  pre- 
miss to  consider  the  three  other  than  as  a  consolidated 
whole.  Why  should  they  be  marshalled  as  opposites  ?  It 
serves  no  purpose  in  the  conception  of  a  God,  for  attributes 
are  but  emanations,  although  each  viewed  in  its  integrity 
has  the  significance  of  a  complete  whole.  We  may  differ- 
entiate  phenomena,  but  it  seems  an  absurdity  to  differentiate 
that  which  in  its  own  substance  and  consistency  is  all 
things.  I  may  cause  an  effedt ;  surely  it  will  not  be  said 
the  effe(5t  is  opposed  to  the  cause,  or  can  usurp  its  place  as 
a  cause ;  it  is  a  mere  result  from  an  existing  something 
which  may  be  done,  or  not  done,  as  the  operator  wills.  If 
the  three  flow  from  the  one  and  constitute  the  one,  the 
aspects  become  and  are  the  thing,  as  consciousness,  intelli- 
gence, will.  It  may  be  intelligence  in  one  sense,  will  in 
another,  but  all  the  aspe<5ts  are  recognised  in  consciousness. 
If  an  absolute  is  conceived,  there  can  be  neither  conditions 
nor  parts.  It  is  not  because  a  cause  is  contained  in  the  ab- 
solute that  the  cause  is  so  conditioned  (i.e.,  a  cause  as  an 
infinite  proje(5lion)  that  it  ceases  to  be  a  part  of  the  absolute 
from  which  it  emanates.  So  with  infinite  or  infinitude ;  it 
is  but  a  principle  contained  in  the  absolute.  It  is  said  **  a 
cause  as  such  cannot  be  absolute,  nor  the  absolute  as  such 
a  cause  ;"  but  if  the  cause  is  an  effeCl  of  the  absolute  there 
is  no  reason  to  suppose  the  cause  is  the  equal  of  the  abso- 
lute, for  if  the  absolute  is  conceived  to  precede  the  cause, 
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and  is  the  cause  of  the  cause,  then  the  cause  is  controlled, 
but  the  cause  put  as  an  abstra£tion  for  the  absolute  is  the 
absolute  and  uncontrolled.  The  absolute,  the  infinite,  the 
cause — each  can  exist  as  separate  conceptions  of  a  definite 
whole.  It  is  not  because  the  conceptions  are  several  that 
they  are  contradictory  to  the  conception  that  the  infinite 
absolute  exists  by  itself,  and  afterwards  manifests  itself  as  a 
cause  of  phenomenal  effedts ;  for  this,  say  what  may  be 
said,  is  what  the  cause  amounts  to, — in  other  words,  a 
Creator. 

The  notion  of  the  infinite  becoming  what  it  was  not  from 
the  first  is  an  arbitrary  assumption,  because  it  is  impossible 
for  human  thought  to  penetrate  the  absolute  as  such,  the 
infinite  as  such,  or  the  cause  as  such.  Conceive  an  infinite 
absolute  which  is  itself  the  cause  of  all  effects,  then  we  have 
an  absolute  comprehending  within  itself  all  which  the  human 
mind  can  conceive  as  attributes,  and  which  constitutes  within 
itself  ^'  the  all  of  all"  To  say  the  absolute  is  not  absolute 
because  it  is  infinite,  and  that  the  cause  is  not  omnipotent 
and  omniscient  because  efie<5ts  proceed  from  it,  is  mere  idle- 
ness ;  and  to  say  that  if  omnipotence  *^  is  uncaused  that 
there  need  be  no  cause  for  anything "  may  be  logic,  but  it 
certainly  is  not  sense.  All  these  confusions  arise  because 
the  finite  intelligence  is  not  equal  to  an  infinite  conception. 
Without  analysis  we  present  the  synthesis — God.  We  know 
things  are  caused, — Science  proves  the  fadl ;  our  perceptions 
of  phenomena  apply  them  as  fa£ts ;  we  trace  efifeCls  to 
cause,  cause  to  cause,  still  we  cannot  get  beyond  an  exist- 
ence in  consciousness.  That  we  cannot  conceive  how  an 
initiating  cause  came  into  being  is  no  proof  that  it  was 
caused,  nor  is  it  any  proofs  that  it  was  uncaused ;  we  only 
know  that  a  cause  exhibited  in  efife£ts  exists,  but  when  we 
find  effects  we  also  find  something  outside  them.  Our  facul- 
ties being  finite  cannot  carry  us  to  the  beyond,  but  it  does 
not  follow  that  there  is  no  beyond.  All  this  is  thinkable ; 
we  are  merely  unable  to  fathom  the  unfathomable.  We  see 
mind,  and  we  are  told  we  know  **  its  beginning  in  time.*' 
This  is  exactly  what  we  do  not  know,  nor  the  genesis  of 
substance,  nor  of  force.  We  may  form  conceptions  of  them, 
and  judged  by  our  perceptions  both  mind  and  force  are 
uncaused,  and  we  only  arrive  at  some  analysis  by  means  of 
our  reason.  We  conceive  mind  is  not  force  because  mind 
directs  it,  and  that  matter  (in  its  received  sense)  is  not  a 
cause  because  force  impels  it.  Mind  must  have  preceded 
force,  as  force  must  have  preceded  substance,  and  without 
Intelligence  there  could  be  no  mind ;  then  intelligence  must 
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have  preceded  mind.  To  say  that  intelligence  and  mind  are 
the  same  is  not  true,  because  intelligence  is  unparticled ; 
mind  is  particled  into  ideas,  thoughts,  reasons,  memories, 
&c.,  the  whole  subsisting  as  intelligence  cognized  in  con- 
sciousness. We  cannot  reason  beyond  consciousness,  for 
where  perception  and  conception  go  consciousness  goes  with 
them.  If  we,  possessing  a  finite  consciousness,  can  conceive 
so  vastly  as  to  magnify  the  conception  by  infinitude,  we  have 
then  the  apprehension  of  a  something  which  the  human 
conception  cannot  grasp,  and  is  therefore  unfathomable  as 
far  as  we  can  think.  If  it  be  said  that  consciousness  is  con- 
ditioned, for  it  is  said  to  be  limited,  conceive  infinitude  as 
one  of  its  aspects,  and  there  is  no  limitation ;  and  so  it  is 
in  all  the  aspefts  in  which  it  may  be  contemplated, — call  it 
by  whatever  name  it  may  be  called,  we  have  but  that  which 
is  perfedt  in  its  own  perceptions  and  conceptions,  not  as  parts 
or  conditions  or  states,  but  as  an  abiding  whole,  a  perfedted 
entity;  and  whether  finite  or  infinite  the  same  principle 
pervades  it.  In  its  infinite  aspedl  it  comprehends  time  and 
space,  and  all  to  which  perception  and  intelligence  can 
attain.  There  is  no  need  to  chop  logic  in  such  a  conception, 
for  it  contains  its  own  logical  answer — that  which  is  the 
whole  can  only  be  equal  to  itself.  Extend  the  human  con- 
ception so  that  it  shall  comprise  all  possible  conceptions, 
and  we  have  comprised  in  its  cognizance  the  Absolute,  the 
Infinite,  the  Cause,  an  inseparable  and  an  all  comprehensive 
entity  manifested  in  phenomena. 

In  what  way  ^'  the  fundamental  conceptions  of  rational 
Theology  "  are  self-destruftive,  supposing  the  absolute,  &c., 
are  the  fundamental  conceptions,  I  am  at  a  loss  to  conceive ; 
but  if  an  assumption  is  to  be  taken  for  a  fadt,  and  we  begin 
by  a  given,  then  we  reason  from  the  assumption,  and  all  the 
inductions  it  will  fairly  carry  are  admitted  with  it.  But 
when  several  things  are  presented,  not  as  the  constituted 
thing  but  as  conditions  of  the  thing,  and  taking  each  as 
such,  then  any  hypothesis,  logical  or  otherwise,  has  within 
itself  the  potence  of  its  own  destruftion. 

We  cannot  reason  on  the  absolute  supposing  it  to  be  an 
ultimate  conception,  for  when  we  begin  to  reason  on  it 
it  is  not  then  the  absolute,  but  a  conception  of  the  finite,  as 
are  all  suppositions  which  stretch  beyond  the  bounds  of  the 
human  mind.  We  get  a  conception  of  the  oblate  sphere  we 
call  the  world  by  balancing  fadls,  by  experiment,  and  by 
observations  upon  the  sequences  and  aptitudes  of  natural 
things ;  we  go  beyond,  and  find  by  the  consonance  of  in- 
duction that  an  oblate  solid  sphere  must  have  existed  as  an 
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incandescent  mass  (?)  or  as  mist :  research  of  Science  shows 
that  there  are  such  mists  floating  in  the  sky,  and  that  their 
material  has  been  examined,  and  by  deductions  it  is  con- 
cluded that  all  these  mists  consist  of  cosmic  materials.  We 
are  still  in  the  region  of  phenomena,  and  the  conception  of 
them  is  attained  by  a  mental  contrasting  of  minute  efifedts 
with  gigantic  ones.  The  mind  through  observation  discovers 
an  uniformity  of  adlion,  and  for  convenience  the  unity  of 
effe  As  is  called  law, — a  law  by  which  all  phenomenal  effects 
are  govemedi  but  when  the  mind  extends  itself  beyond  phe- 
nomena it  reasons  only  on  the  conceptions  which  are  the 
effe<5ls  of  its  own  presentments,  and  are  judged  by  rules 
not  drawn  from  the  phenomena,  but  which  are  the  inven- 
tions of  itself,  and  by  which  it  insists  that  the  precession  of 
its  conceptions  shall  be  governed.  Observations  on  pheno- 
mena have  disclosed  a  law  by  which  they  are  governed,  and 
we  say  the  law  had  an  institutor  because  the  human  faculty 
is  able  to  frame  laws  by  which  it  can  govern  and  produce 
sequences,  the  outcomes  of  the  law.  But  the  law  governing 
natural  phenomena,  being  no  institution  of  man,  by  induc- 
tive reasoning  it  is  inferred  that  this  phenomenal  law  had 
also  an  institutor  with  an  intelligence  and  power  equal  to 
command  the  efifeAs  produced.  Man  finds,  to  institute  his 
law,  he  must  employ  his  intelligence  in  order  to  arrange  his 
sequences  and  produce  a  harmonious  result :  when  he 
arrives  at  the  I  think,  or  thought  in  the  comparison  of  phe- 
nomena, he  by  indu(5tion  arrives  at  an  I  think,  or  intelligence 
commensurate  with  its  production,  and  as  his  I  think  is  an 
individualism,  by  a  parity  of  reasoning  we  should  say  that 
the  I  think  discovered  in  phenomena  is  also  an  individualism 
or  entity ;  and  as  he  disinters  from  phenomenal  nature  the 
mysteiy  of  a  cause  not  existing  in  the  world  of  the  seen,  so 
he  arrives  at  a  consciousness  comprising  within  itself  an 
intelligence  with  the  capacity  to  produce  natural  phenomena. 
Beyond  the  true  region  of  phenomena  the  human  mind  does 
not  realise  the  conceptions  which  its  own  ideas  have  pre- 
sented, but  makes  these  conceptions  subjedtive,  and  presents 
them  as  obje(5ts,  but  which  the  mind  fails  to  translate  in 
their  fa<5ts,  and  these  ideas  being  insoluble  in  thought  remain 
as  conceptive  symbols.  The  beyond  is  not  unthinkable,  but 
unfathomable. 

There  are  many  images  presented  in  the  mind,  but  they 
are  fadts  only  because  of  their  presentment  in  conscious- 
ness, for  in  consciousness  alone  is  comprised  all  phenomenal 
existence,  and  this  phenomenal  existence  is  the  range  of  the 
human  intellect.    Within  these  ranges  man  frames  his  own 
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conceptions,  for  between  the  genesis  of  mind  and  its  ulti- 
mate (whatever  that  may  be)  there  is  the  most  peifedl 
freedom  of  will. 

It  is  mere  fancy  to  talk  of  polytheistic,  monotheistiCi  and 
atheistical  faiths,  or,  as  it  is  put,  Atheism,  Pantheism,  and 
Theism,  in  a  logical  disquisition  on  mental  processes,  they 
being  but  conceptions  framed  in  thought.  With  the  principles 
of  the  mind  as  to  innate  perceptions,  influx  and  inspiration, 
we  have  not  now  to  do,  but  which,  when  phenomenal,  are 
considered  as  distin<5tive  attributes  or  conditions.  From  all 
that  has  gone  before  it  follows  that  each  creed  and  God,  be 
the  conceptions  what  they  may,  are  only  phases  of  thought, 
and  are  real  so  long  as  they  are  recognized  in  conscious- 
ness ;  being  so,  man  is  the  architect  of  his  own  future :  to 
repeat  the  aphorism  of  Bishop  Clerk,  "  Where  we  leave  oflF 
in  this  life  we  begin  in  the  next."  Here  is  the  true  common 
ground  and  meeting  point  of  all  creeds,  but  we  have  not 
now  to  discuss  their  reasonableness  or  unreasonableness. 
We  can  arrive  at  *'  an  ultimate  religious  truth  of  the  highest 
possible  certainty  "  different  to  that  which  Mr.  Spencer  in- 
troduces. *'  Now  every  theory  asserts  two  things :  firstly^ 
there  is  something  to  be  explained  ;  secondly,  that  such  and 
such  is  the  explanation."  Hence,  however  widely  different 
speculators  may  disagree  in  the  solutions  they  may  give  of 
the  same  problem,  "  yet  by  implication  they  agree  there  is  a 
problem  to  be  solved."  "  Here  there  is  an  element  which 
all  creeds  have  in  common.  Religions  diametrically  opposed 
in  their  overt  dogmas  are  yet  perfectly  at  one  in  the  tacit 
convicaion  that  the  existence  of  the  world,  with  all  it  con- 
tains and  all  which  surrounds  it,  is  a  mystery  ever  preparing 
for  interpretation."  This  assumption  cannot  be  considered 
to  be  an  "  ultimate  religious  truth."  It  has  alone  a  basis  as 
a  phenomenal  enquiry.  Most  creeds,  if  not  all,  deny  there 
is  any  mystery  to  explain,  and  all  dispose  of  phenomenal 
enquiries  by  presenting  a  cosmic  theory,  either  assumed  to 
be  an  inspiration  of  the  founder  or  adopted  as  being  the  in- 
spiration of  other  gifted  men.  -  An  acquaintance  with  the 
history  of  creeds,  and  of  some  philosophies  approaching  the 
importance  of  creeds,  points  to  an  ethical  axiom,  however 
differently  expressed,  common  to  them  all.  It  is  found  in 
the  Vedas ;  it  was  the  inculcation  of  Zoroaster  as  an  article 
of  faith.  It  was  propounded  by  Confutse.  It  is  found  m  the 
Jewish  writiifgs,  in  those  of  Plato,  and  in  Egyptian  myth- 
ology. It  was  the  inculcation  of  Jesus,  and  occupies  a  place 
in  the  Kuran,  varied  in  phrase,  as  follows  in  a  true 
transcript :  "  Do  unto  others  as  you  would  they  should  do 
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unto  you."  It  is  the  inculcation  of  the  bond  of  brotherhoodi 
the  link-chain  of  humanity,  and  may  be  considered  as  an 
ultimate  religious  truth,  a  ftmdamental  basis,  and  ''a  vital 
element  in  all  religions.'* 

Mr.  Spencer  appears  to  be  ignorant  of  this  general  moral 
law,  or,  if  not  ignorant,  he  is  open  to  a  graver  imputation. 
He  says,  after  a  peculiar  kind  of  reasoning  (page  45),  "  Thus 
while  other  constituents  of  religious  creeds  drop  away,  this 
remains  (inscrutableness  of  creation)  and  grows  even  more 
manifest,  and  so  is  shown  to  be  an  essential  constituent.'* 
He  ends  his  exposition  by  saying  *'  that  the  power  which 
the  Universe  manifests  is  to  us  inscrutable,"  which  he  em- 
phasised in  the  following  observation  : — "  Instead  of  dis- 
closing afundamental  verity  existing  in  each,  our  investigation 
seems  rather  to  show  there  is  no  fundamental  verity  con- 
tained in  any." 

As  far  as  space  would  admit  a  presentment  is  made  of 
Mr.  Spencer's  Theology.  It  must  be  obvious  to  all  who 
choose  to  think,  that  the  mere  presentment  of  Mr.  Spencer's 
propositions,  as  subjects  to  reason  upon,  contain  within  them- 
selves the  negation  of  the  whole  of  his  hypotheses,  viz.,  that 
they  are  unthinkable.  What  process  of  reasoning  can  be 
carried  on  without  thought  ?  To  a  common  apprehension 
thought,  thinking,  and  thinkable,  are  very  much  alike. 

Mr.  Spencer  has  a  great  name,  is  a  great  thinker,  and  a 
very  able  man  ;  but  it  does  not  follow  that  the  conclusions 
of  great  thinkers  are  always  correft  or  conclusive.  At  one 
time  he  pictures  an  impossible  Utopia  (Sociology);  at 
another  introduces  confusion  into  subjedts  which  common 
sense  not  only  readily  assents  to,  but  which  every  experience 
confirms.  Logical  disquisitions  are  useful  as  mental  exer- 
cises, and  there  their  uses  end.  We  have  then  a  war  of 
words  which  each  Professor  construes  in  accordance  with 
his  own  formula,  and  as  a  consequence  we  have  a  Babel  of 
confusion.  Mill  has  one  interpretation,  Sir  William  Hamil- 
ton another,  Kant  another,  Hegel  another,  with  Spencer, 
and  a  whole  host  of  logical  metaphysicians  whose  names 
are  legion :  in  this  aspe(5t  well  might  Lewes  assert  that  a 
system  of  philosophy  is  impossible.  Mr.  Spencer  is  largely 
quoted  by  a  know-nothing  class  of  would-be  philosophers. 
I  have  heard  Mr.  Spencer  cited  as  an  authority  for  the 
greatest  absurdities,  and  this  because  he  has  not  been  read, 
or,  where  picking  has  been  adopted,  the  particular  seleftion 
has  not  been  understood ;  hence  an  incredible  amount  of 
mischief  has  resulted.  The  crudities  of  these  would-be 
philosophers  have  been  adopted  by  an  audience  ignorant  as 
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themselves,  not  exadlly  upon  the  reasons  they  advance,  but 
upon  the  authority  of  a  quoted  name.  Even  nonsense  ably 
put  is  very  alluring  to  a  great  class  of  readers ;  but  strong 
vigorous  reasonings,  even  although  the  bases  be  hypothetical 
or  false,  are  a  lure  too  great  to  be  negleAed.  Accept  Mr. 
Spencer's  teachings  in  toto  (as  many  do,  and  without  the 
patient  examination  so  necessary  to  understand  his  theses), 
then  all  which  makes  the  sum  of  human  intelligence  and 
human  hope  is  but  a  dream,  '^  and  leaves  not  a  wreck 
behind." 


II.    THE   EXTRACTION    OF   SUGAR    FROM   THE 

JUICE    OF    THE    CANE    AND    THE 

JUICE    OF    THE    BEET-ROOT,    VIEWED    IN 

ITS  COMMERCIAL  ASPECT. 

By    Robert    Galloway,    M.R.I.A. 

tHE  present  appears  to  be  a  very  opportune  time  for 
considering  the  subje(5t  which  the  title  of  this  paper 
indicates* ;  for  not  only  have  the  Technical  Commis- 
sioners selected  the  manufacture  of  beet-root  sugar  as  an 
example  of  an  important  industry  benefitting,  or  rather 
owing  its  origin  to,  the  scientific  and  technical  training  the 
industrial  community  receive  in  Germany  and  France ;  but 
also  the  manufacture  of  beet-root  sugar  as  an  industry  for 
England  has  been  strongly  recommended  very  recently  by 
two  well-known  chemists.  By  the  way  I  would  recommend 
those  who  have  money  to  invest  not  to  attach  too  much 
importance  to  the  certificates  of  these  gentlemen,  as  neither 
of  them  has  had,  I  believe,  any  practical  experience  in  the 
manufacture  or  refining  of  sugar,  and  sound  knowledge  on 

*  This  article  was  all  but  completed  before  I  saw  it  announced  that  the 
"  Quarterly  Review  '*  for  this  quarter  would  contain  an  article  on  **  The  West 
Indies  and  Sugar  Bounties."  I  make  this  remark  as  it  might  be  thought  by 
some  that  the  title  of  that  article  had  suggested  the  subjeA  to  me.— R.  O. 
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this,  as  on  other  subjedls,  does  not  come  by  inspiration.* 
Furthermore^  according  to  newspaper  statistics,  30,000 
work-people  have  been  thrown  out  of  employment  in 
the  United  Kingdom,  owing  to  the  importation  into  the 
country  of  the  bounty-fed  beet-root  sugar  produced  in  Ger- 
many, France,  Belgium,  and  the  Netherlands. 

Although  I  and  others  may  not  agree  in  every  particular 
with  the  striAures  the  late  Baron  Liebig  published  about 
thirty  years  ago,  in  his  well-known  work  "  Familiar  Letters 
on  Chemistry,"  on  the  system  pursued  in  Germany  and  other 
continental  countries  for  fostering  the  beet-root  sugar  indus- 
try, nevertheless  I  think  that  this  manufafture  is  not  a  feli- 
citous example  of  the  advantages  a  nation  would  derive  by 
affording  its  sons  the  best  opportunities  for  acquiring  a 
sound  and  complete  course  of  scientific  and  technical  edu- 
cation. Granted  that  a  great  deal  of  chemical  and  engineer- 
ing ingenuity  has  been  expended  on  the  improvement  of  this 
industry,  it  is  all  but  certain  that  the  talent  applied  to  its 
improvement  would  have  been  unfruitful  if  the  industry 
itself  had  not  been  fostered  direftly  or  indiredlly  by  State 
grants.  If  industries  have  not  only  to  be  started,  but  have 
to  be  perpetually  upheld  by  State  bounties,  they  cannot  be 
regarded  as  sound  commercial  industries.!     Of  what  value 

*  Investors  before  staking  their  money  in  this  new  industry  for  England 
ought  to  read  the  letter  signed  **An  Observer/*  which  appeared  in  the 
«•  Times  "  of  May  31st,  1884. 

t  It  is  admitted,  even  by  strid  political  economists  like  the  late  John  Stuart 
Mill,  that  proteding  duties  are  defensible  when  they  are  imposed  temporarily 
in  hopes  of  neutr^ising  a  foreign  industry,  in  itself  perfectly  suitable  to  the 
circumstances  of  the  country ;  as  the  superiority  of  one  country  over  another 
in  a  branch  of  produdtion  often  arises  only  from  having  begun  it  sooner,  the 
one  possessing  no  advantage  over  the  other  except  a  present  superiority  of 
acquired  skill  and  experience.  "  It  is  a  just  remark  of  Mr.  Rae,"  Mr.  Mill 
observes  in  his  "  Principles  of  Political  Economy,"  "  that  nothing  has  a  greater 
tendency  to  promote  improvements  in  any  branch  of  production  than  its  trial 
under  a  new  set  of  conditions.  But  it  cannot  be  expe&ed  that  individuals 
should  at  their  own  risk,  or  rather  to  their  certain  loss,  introduce  a  new  roanu* 
fadfcure,  and  bear  the  burden  of  carrying  it  on  until  the  producers  have  been 
educated  up  to  the  level  of  those  with  whom  the  processes  are  traditional! 
A  proteaing  duty,  continued  for  a  reasonable  time,  will  sometimes  be  the  least 
inconvenient  method  in  which  the  nation  can  tax  itself  for  the  support  of  such 
an  experiment.  But  the  protedion  should  be  confined  to  cases  in  which  there 
is  good  ground  of  assurance  that  the  industry  which  it  fosters  will  after  a  time 
be  able  to  dispense  with  it."  I  have  quoted  these  observations  of  the  late 
Mr.  Mill,  that  proteding  duties,  or  the  guaranteeing  from  loss  those  who  start 
important  industries  in  a  country,  are  defensible  for  a  time  on  stria  political 
economy  principles,  as  English  statesmen  of  the  present  day  need  to  be  re- 
minded of  this  national  duty.  In  Ireland,  for  example,  where  there  exists 
little  manufaauring  skill  and  experience,  what  more  prosperous  industry 
could  be  started  than  the  manufaAure  of  the  different  substances— iodine 
bromine,  and  the  potash  and  soda  salts— existing  in  kelp  ;  the  raw  material' 
seaweed,  abounding  in  the  sea  encircling  the  most  poverty-stricken  distrias  of 
that  part  of  the  United  Kingdom ;  but  Government  aid,  in  the  form  of  a 
guarantee  against  loss,  is  required  to  start  it« 
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as  a  manufadturing  process,  for  example,  would  the  produc- 
tion of  alizarin  artificially  be,  if  it  could  not  be  manufadtured 
artificially  at  an  equal  or  at  a  less  cost  than  it  cost  to  culti- 
vate the  madder  root,  and  extract  the  colour,  as  had  hitherto 
been  done,  from  that  root.  The  beauty  of  the  method  for 
artificially  obtaining  this  colour  would  not  be  in  the  least 
aflfedled  by  the  result,  and  the  discovery  would  still  remain 
as  beneficial  to  pure  Science ;  but  as  a  manufadluring  pro- 
cess it  would  have  to  be  said  that  it  had  failed,  if  its  manu- 
facture did  not  fulfil  one  of  the  conditions  named. 

Liebig  remarks,  in  the  work  I  have  referred  to,  that  "  the 
financial  laws  of  Continental  States  have  selected  sugar  as 
an  article  to  be  taxed  on  importation  ;  and  the  Government  of 
the  States  forming  the  German  Customs  Union  received,  as 
duty  on  1,200,000  cwts.of  sugar  imported  in  1846,3^875,000, 
which  made  part  of  the  sum  required  for  the  expenditure  of 
these  States.  In  the  same  year  ninety-six  manufacturers  of 
beet-root  sugar  in  the  Union  produced  334,320  cwts.  of  sugar 
from  4,446,469  cwts.  of  beet-root,  and  this  sugar  was  con- 
sumed within  the  Union  at  the  same  price  as  the  sugar 
imported  from  tropical  countries.  Had  this  beet-root  sugar 
not  been  produced  at  home  an  equal  weight  of  sugar  would 
have  been  imported.  In  that  case  the  State  would  have 
received  2,400,000  florins  (£120,000),  at  the  rate  of  8}  florins 
per  cwt.,  which  sum  was  paid  to  the  manufacturers  of  beet- 
root sugar  in  the  price  of  the  sugar.  Instead,  therefore,  of 
about  13  millions  of  florins,  which  the  State  would  then  have 
received,  it  received  only  10^  millions  ;  and  it  is  plain  that 
without  the  deficit  of  about  2^  millions  other  taxes  might 
have  been  diminished  to  that  extent.  The  inhabitants  of 
the  Union,  therefore,  paid  2^  millions  of  florins  to  the  beet- 
root sugar  manufacturers,  and  2^  millions  in  other  taxes. 
Each  of  the  ninety-six  manufacturers  received,  on  an  ave- 
rage, about  25,000  florins  (£2000)  from  the  population, 
without  the  latter  having  derived  any  advantage  whatever 
from  the  payment.  The  satisfaction  of  eating  sugar  grown  on 
our  own  soil  is  therefore  purchased  at  a  not  inconsiderable 
sacrifice.'^ 

Before  entering  upon  the  question  whether  the  manufac- 
ture of  sugar  from  beet-root  oould  have  arisen — and  if  it  had 
whether  it  would  not  have  been  confined  to  a  very  small 
area — if  the  manufacture  of  sugar  from  the  cane  had  been 
carried  on  under  as  favourable  conditions  for  the  manufacture 
of  that  sugar  as  the  manufacturers  of  beet-root  sugar  have 
enjoyed,  independent  altogether  of  the  advantages  they  have 
derived  from  the  bounty  system,  we  will  notice  a  few  passages 
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in  the  Report  of  the  SeleA  Committee  on  Sugar  Industries, 
ordered  by  the  House  of  Commons  to  be  printed,  4th  August, 
1880 ;  the  Committee  having  been  appointed  to  inquire  into 
the  effecSls  produced  upon  the  Home  and  Colonial  Sugar 
Industries  of  this  country  by  the  systems  of  taxation,  draw- 
backs, and  bounties  on  the  exportation  of  sugar,  now  in 
force  in  different  foreign  countries. 

The  Committee  stated  that  loaf-sugar  refining  was  formerly 
a  considerable  industry  in  this  country,  there  having  been  in 
the  year  1864  about  thirty  loaf-sugar  refineries,  converting, 
in  round  numbers,  200,000  tons  of  raw  into  140,000  tons  of 
loaf  sugar  per  annum,  and  employing  ^^600,000  floating  and 
^600,000  dead  capital,  in  addition  to  the  capital  employed 
m  other  trades  conneAed  with  the  business.  From  that 
year  there  was  a  gradual  decline  in  the  trade,  until  in  1875 
it  became  pra<5tically  extindl.  With  the  decline  in  the 
manufacture  in  this  country  there  has  been  a  continuous 
increase  in  the  importation  of  loaf  sugar  from  foreign 
countries.  In  1863  the  import  amounted  to  13,731  tons,  of 
which  5285  tons  came  from  France  and  5960  from  Holland ; 
in  1871  the  import  had  grown  to  78,551  tons,  of  which 
37,000  tons  came  from  France  and  27,500  tons  from  Hol- 
land ;  and  in  1878  the  import  had  grown  to  157,807  tons,  of 
which  115,683  tons  came  from  France  and  32,500  tons  from 
Holland.  This  decline  in  our  own  country;  and  the  exten- 
sion in  other  countries,  of  the  production  of  loaf  sugar  did 
not  arise  from  the  want  of  enterprise  or  skill  on  the  part  of 
our  refiners,  or  to  any  natural  disadvantages  they  laboured 
under ;  but  the  extinction  of  the  manufacture  in  England, 
and  its  extension  in  foreign  countries,  was  due  to  the  faCt 
that  the  foreign  refiner  was  enabled  to  put  his  sugar  on  the 
English  market  below  cost  price,  owing  to  the  bounty  his 
Government  gave  him  on  the  sugar  he  exported ;  and  of 
course  against  such  competition  the  English  refiner  was  un- 
able to  contend  successfully. 

At  the  time  the  Committee  reported,  no  refined  moist 
sugar,  which  had  become  an  important  branch  of  refining 
in  England,  was  manufactured  on  the  Continent ;  but  they 
observe  that  if  the  system  of  bounties  on  export  was  ex- 
tended to  moist  sugar,  the  ruin  which  had  befallen  the  loaf- 
sugar  refiners  would  likewise  happen  to  the  refiners  of  moist 
sugar. 

I  understand  that  no  refined  moist  sugar  is  ever  now  im- 
ported into  the  United  Kingdom  from  the  Continental 
States ;  but  whilst  France  has  been  lowering  its  bounties, 
the  bounties  in  Germany,  Austria,  and  Holland  have  been 
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increased  to  such  an  extent,  both  on  refined  sugar  (loaf)  and 
brown  moist  sugar^  that  it  has  become  unremunerative  not 
alone  for  our  refiners  at  home  to  manufacture  loaf  sugar, 
but  it  is  likewise  unremunerative  for  our  colonial  sugar 
manufacturers  to  sell  their  unrefined  moist  sugar  in  the 
English  market. 

Prance  is  now  suffering  almost  as  much  as  England, 
owing  to  the  large  bounties  the  Governments  of  Germany, 
Austria,  and  Holland  are  giving  their  manufacturers  :  it  is 
thought  by  those  well  conversant  with  the  subjeCl  that,  if 
these  excessive  bounties  continue,  France  will  have  to  meet 
the  competition  by  returning  again  to  the  excessive  bounty 
system. 

I  therefore  repeat  that  I  am  of  opinion  that  this  industry 
is  not  a  felicitous  example  of  the  benefits  a  nation  ought  to 
derive  by  affording  its  industrial  community  the  means  of 
obtaining  a  sound  scientific  and  technical  education.  For 
whilst  the  continental  sugar  manufacturer  can  by  the  bounty 
system  place  his  sugar  on  the  English  market  below  cost 
price,  he  sells  at  home  his  sugar  at  nearly,  if  not  quite, 
double  the  price  he  supplies  it  at  to  the  English  consumers. 

After  we  have  inquired  to  some  extent  into  the  effeCts  of 
the  bounty  systetn  on  the  Colonial  Sugar  Industry,  I  will 
subsequently  propose  a  scheme  which,  if  adopted  in  our 
sugar-producing  colonies,  would  enable  the  manufacturer  to 
contend  far  more  successfully  with  the  continental  ones ; 
and  it  might  thus  be  the  means  of  destropng  the  bounty 
system. 

Mr.  Neville  Lubbock,  one  of  the  witnesses  examined  be- 
fore the  Committee,  estimated  the  total  value  of  the  estates 
in  the  West  Indies  at  £12,700,000,  irrespective  of  town 
property  dependent  on  sugar  interests.  The  value  of  the 
estates  in  the  Mauritius  he  calculated  at  £6,000,000,  and  in 
India  at  £1,000,000.  If  to  these  sums  is  added  the  value 
of  the  town  property,  and  the  property  not  sugar  estates, 
but  which  is  dependent  for  its  value  on  the  sugar  industry, 
it  would  raise,  he  considered,  the  amount  of  capital  involved 
in  this  industry  in  the  British  possessions  to  fully  £30,000,000. 
The  number  of  people  employed  in  the  industry  he  estimated 
at  250,000,  and  the  amount  of  wages  annually  paid  them  at 
£6,000,000. 

In  1879  it  was  asserted  that  the  prices  obtainable  for  raw 
cane  sugar  did  not  pay  for  the  cost  of  cultivation,  except  on 
estates  very  favourably  situated :  this  year,  1884,  matters 
are  still  worse,  for  although  in  Barbadoes  there  is  a  good 
crop,  i8s.  per  cwt.  (the  present  price)  would  not  nearly  pay 
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the  planter ;  he  could  not  produce  the  sugar  for  that  sum ; 
and  matters  are  said  to  be  still  worse  in  Demerara  and 
Trinidad. 

A  general  abandonment  of  sugar  cultivation  must  there- 
fore take  place  in  these  colonies  if  the  present  prices  for 
cane  sugar  continue  to  last  much  longer,  and  if  no  remedy 
can  be  devised.  And  it  is  upon  the  success  of  the  sugar 
industry  that  our  West  India  colonies  mainly  depend,  both 
for  the  employment  of  their  population  and  the  coUedlion  of 
their  revenue.  In  1879  ^^^  abandonment  of  estates  had 
begun ;  in  Jamaica  alone,  in  that  year,  thirty-six  estates 
were  advertised  for  sale  without  finding  buyers,  and  one 
estate — ^for  which  ;fi2,ooo  had  been  offered  a  short  time 
before — was  then  being  abandoned.* 

I  have  already  stated  that  the  beet-root  sugar  manufac- 
turer extraiCls  his  sugar  under  more  favourable  conditions 
than  the  cane  sugar  manufacturer  has  hitherto  possessed ; 
the  advantages  I  alluded  to  do  not  include  the  bounty 
system,  but  are  what  may  be  termed  local  and  natural  ad- 
vantages :  they  were  pretty  fully  described  by  Liebig,  viz.y 
superior  processes  employed  in  the  manufacture,  a  climate 
more  advantageous  for  the  working  up  of  the  juice,  and  more 
intelligence  engaged  in  direAing  the  operations.  These  ad- 
vantages, with  the  exception  of  climate,  need  not,  as  I  shall 
show,  continue ;  and  the  advantages  of  climate  may  be 
greatly  minimised. 

The  advantages  the  cane  sugar  manufa<5turer  possesses 
over  the  beet-root  sugar  manufacturer  are  much  more 
important,  for  he  operates  upon  a  juice  much  richer  in  sugar 
and  containing  a  much  less  quantity  of  impurities,  as  will 
be  seen  by  the  following  analyses.  The  analyses  must  of 
course  be  viewed  as  only  approximative,  but  that  will  not 
materially  alter  the  relative  proportions  both  of  the  sugar 
and  the  impurities. 

Peligot  found  the  juice  of  the  Otaheite  cane  from  Mar- 
tinique contained  the  following  percentage  of  the  different 
substances  named : — 

*  Sttpemdded  to  the  disadvantages  oar  colonial  planters  experience  in  the 
English  markets,  they  now  experience  very  similar  disadvantages  in  the 
markets  of  the  United  States,  for  Spain  can  now  introduce  the  sugar  manu- 
faftured  in  her  plantations  into  the  United  States  on  better  tenns  than  can  be 
obtained  for  the  sugar  mannfadured  in  our  own  colonies :  she  has  procured 
from  the  United  States  the  most  favoured-nation  treaty  for  her  colonies, 
including  slave-lowing  Cuba,  whilst  our  Foreign  Secretary,  Lord  Granville, 
states  that  it  is  impossible  for  Great  Britain  to  obtain  like  treatment  for  Her 
Majesty's  West  India  colonies. 
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Sugar      • 20*00 

Other  vegetable  matters      0*20 

Inorganic  matter  (ash) 0*21 


Weight  of  solid  matters,  20*4i. 
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The  following  analysis  of  beet-juice  is  extradted  from 
Spon*s  ^'  Encyclopaedia  of  the  Industrial  Arts  and  Manu* 
fa£tures  " : — 

Water    86*612 

Sugar    11*250 

Other  vegetable  matters    1*467 

Inorganic  matter  (ash)      0*671 

X00X)0O 

Weight  of  solid  matters,  13*388. 

These  analyses  show  us  that  for  every  100  tons  of  sugar 
in  400  tons  of  the  juice  of  the  cane,  there  are  only  52 
tons  of  sugar  in  the  same  quantity  (400  tons)  in  the  juice  of 
the  beet-root :  this  of  course  is  a  very  serious  difference ; 
but  this  difference  is  greatly  enhanced  when  the  amount  of 
sugar  produced  on  an  acre  of  land  by  growing  the  calie,  and 
on  an  acre  of  land  by  growing  beet,  and  the  relative  value 
of  the  land  in  the  West  Indies  and  on  the  Continent  are 
taken  into  account.  At  the  time  when  Liebig  wrote,  xo  cwts. 
of  sugar  on  an  average  existed  in  the  beet-root  grown  on  an 
acre  of  the  best  land  in  Germany,  whilst  the  amount  of 
sugar  existing  in  the  sugar-cane  grown  on  an  acre  of  land 
in  the  West  Indies  amounted  to  from  40  to  50  cwts.,  whilst 
the  rent  of  the  land  in  the  West  Indies  was  only  one-tenth 
of  what  it  was  on  the  Continent :  these  proportions  may 
have  somewhat  altered  since  that  time,  but  a  very  wide 
margin  still  remains  in  favour  of  the  sugar-cane.  Then 
again  the  analyses  show  us  that  for  every  100  of  sugar  in 
the  juice  of  the  cane  there  is  present  along  with  it  only  x*oo 
of  vegetable  and  1*05  of  inorganic  impurities,  whereas  along 
with  every  100  of  sugar  in  the  juice  of  the  beet  there  exists 
13*04  of  vegetable  and  5*96  of  inorganic  impurities.  And  if 
it  were  not  for  the  presence  of  the  vegetable  impurities 
white  sugar  would  be  obtained  direct  from  the  juice  without 
the  juice  having  to  undergo  any  purification,  as  4t  would  be 
absolutely  free  from  all  organic  impurities,  and,  furthermore^ 
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owing  to  their  absence. it  would  not  ferment.  The  inoi*ganic 
impurities  also  a£l  injuriously,  as  they  prevent  a  certain 
amount  of  sugar  from  crystallising  out ;  and  the  larger  the 
quantity  of  these  impurities,  the  larger  the  quantity  of  the 
sugar  kept  in  solution. 

The  kind  of  vegetable  impurities  present  in  the  juice  of 
the  beet  are  not  only  more  detrimental  in  the  manufacture 
of  the  sugar  than  those  existing  in  the  cane  by  reason  of 
their  greater  quantityy  but  they  are  also  more  detrimental  by 
reason  of  their  quality;  for  if  the  same  simple  and  imperfedl 
purification  were  adopted  for  purifying  the  juice  of  the  beet 
as  has  been  employed  for  purifying  the  juice  of  the  cane,  the 
sugar  produced  would  be  unsaleable  except  for  refining  pur- 
poses, and  even  for  these  purposes  it  would  command,  com- 
paratiyely  with  cane  sugar,  but  a  small  price ;  and  the 
relative  quantities  of  sugar  capable  of  being  obtained  by  this 
mode  of  clarifying  the  juice  would  be  very  much  less  in  the 
case  of  the  beet  than  would  be  obtainable  from  the  juice  of 
the  cane,  and,  further,  the  molasses  from  the  beet-juice 
would  be  unsaleable,  except  for  the  purpose  of  being  manu- 
factured by  the  process  of  fermentation  into  raw  spirit. 
And  the  advantages  rest  with  the  cane  with  respedt  to  the 
quantities  of  the  vegetable  impurities ;  for  although  I  am 
not  going  to  advocate  or  recommend  the  purification  of  cane- 
juice  by  means  of  charcoal,  as  I  believe  it  can  be  purified 
more  pirfecUy  by  a  much  cheaper  and  more  speedy  method ; 
nevertheless  if  the  juice  of  the  cane  and  that  of  the  beet 
were  purified  by  charcoal  under  the  satne  conditions,  a  much 
laiger  quantity  would  not  only  be  required  to  purify  a  quan- 
tity of  beet-juice  containing,  say,  loo  tons  of  sugar,  than  it 
would  to  purify  to  an  equal  extent  a  quantity  of  cane- juice 
containing  the  same  amount  of  sugar,  but  the  charcoal  em- 
ployed in  purifying  the  beet-juice  would  also  become  much 
sooner  exhausted  than  it  would  in  purifying  the  juice  of  the 
canci  because  the  animal  charcoal  would  become  sooner 
coated  with  vegetable  carbon  in  the  former  than  in  the  latter 
casei  and,  as  is  well  known,  vegetable  charcoal  is  very 
inferior,  in  decolorising  and  in  other  absorbing  powers,  to 
animal  charcoal. 

It  appears  almost  an  opprobrium  to  chemical  science  that 
no  manufacturing  process  for  perfectly^  speedily,  and  cheaply 
removing  the  0*20  per  cent  of  vegetable  impurities  in  the 
cane-juice  has  been  discovered,  as  the  result  would  be  so 
important,  viz.,  white  sugar  diredl  from  the  juice,  with  an 
increase  at  least  of  50  per  cent  in  the  quantity  of  sugar 
obtained  from  a  given  quantity  of  juice. 
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With  regard  to  the  nature  of  these  impurities,  books 
treating  on  the  manufadlure  and  refining  of  sugar  are  very 
misty  and  misleading  on  this  most  important  point.  In 
studying  them  one  would  naturally  infer  that  these  im- 
purities were  of  the  same  class,  and  without  variation  in 
their  relative  quantities  in  the  juice  of  the  canes  grovm  in 
different  localities  :  if  this  were  the  case,  then  the  rum  ob- 
tained on  fermenting  the  molasses  would  have  the  same 
aroma  and  flavour  wherever  the  cane  was  grown  ;  yet  it  is 
well  known  in  the  commercial  world  this  is  not  the  case.  The 
aroma  and  flavour  of  Jamaica  rum,  for  example,  are  very  dif- 
ferent to  the  aroma  and  flavour  of  the  rum  made  in  Barbadoes. 

When  out  in  the  West  Indies,  some  years  ago,  I  made  an 
examination  of  these  impurities  in  the  juice  of  canes  grown 
in  Demerara,  Barbadoes,  Trinidad,  St.  Kitts,  &c.^  I  found 
these  vegetable  impurities  are  composed  of  several  different 
classes  of  substances,  and  possessing  of  course  different 
properties,  and  therefore  no  one  purifying  agent  will  remove 
all  the  classes.  I  also  found  that  some  of  the  classes  are 
almost  entirely  absent  in  the  juice  of  the  canes  grown  in 
one  locality,  whilst  they  largely  predominate  in  the  juice  of 
canes  grown  in  another  locality.  This  variation  in  the 
quantity  of  the  classes  of  impurities  in  the  juice  of  canes 
grown  in  different  localities  goes  far  to  explain  the  very 
different  opinions  that  have  been  expressed  by  manufa<5turers, 
in  different  sugar  countries,  on  different  manufafturing 
processes  that  have  been  tried  from  time  to  time,  whether 
in  the  form  of  purifying  agents  or  machinery. 

Some  years  before  visiting  the  West  Indies  a  Brazilian 
nobleman  informed  me  that  neither  the  Brazilian  Govern- 
ment nor  private  owners  could  make  their  sugar  estates  pay, 
and  he  stated  it  was  their  intention  to  establish  a  central 
fa<5tory,  to  which  the  canes  from  the  different  estates  would 
be  sent  for  the  extraction  and  manufa(5ture  of  the  sugar. 
The  Brazilian  Government  shortly  afterwards  offered  me, 
through  this  nobleman,  the  entire  management  of  the 
fadlory;  but  although  I  considered  the  plan  an  excellent 
one,  and  the  terms  offered  me  were  all  that  I  could  desire, 
as  my  terms  would  be  their  terms,  I  declined  the  offer  for 
reasons  I  need  not  enter  into.  This  led  me,  however,  on 
my  visit  to  the  West  Indies,  to  carefully  investigate  the 
manufacture  of  sugar  from  the  cane  in  this  as  well  as  in 
other  aspe<5ls ;  and  I  came  to  the  conclusion  that  for  any 

*  I  had  not  an  opportunity  of  examining  the  juice  of  the  canes  grown  in 
Jamaica,  which  I  greatly  regretted. 
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real  improvement  to  take  place  the  planter  or  grower  of  •the 
cane  must  cease  to  be  the  manufacturer  of  the  sugar,  f4>r  as 
long  as  the  occupier  of  each  estate  manufactures  his  own 
augstr,  as  is  done  at  present,  only  imperfect  processes  for  the 
manufacSlure  can  be  adopted,  for  each  grower  would  not 
have  the  means  for  employing  the  intelligence  and  skill  that 
would  be  required  for  carrying  out  a  process  by  means  of 
which  white  sugar  would  be  obtained  as  readily  as  brown 
sugar  is  at  present  produced,  and  with  the  large  increase  I 
have  already  named  in  the  quantity  of  sugar.  It  would  be 
more  reasonable  for  every  farmer  to  be  a  butcher,  a  miller, 
and  even  a  baker,  than  for  the  grower  of  sugar-canes  to 
manufa<5lure  the  sugar  from  the  canes  he  grows,  as  in  the 
former  businesses  little  (if  any)  scientific  skill  is  required 
for  their  superintendence  after  they  are  once  started, 
whereas  with  regard  to  the  manufacture  of  sugar  scientific 
knowledge  and  skill  are  constantly  required  :  this  is  proved 
by  the  faCt  that  in  the  former  trades  little  is  left  to  be  done 
in  the  way  of  improvements,  whereas  in  the  manufacture  of 
sugar  from  the  cane  the  most  vital  improvement  has  yet  to 
be  achieved. 

But  the  advantages  that  would  accrue  from  the  separation 
of  the  purely  agricultural  from  the  manufacturing  operations 
in  the  case  of  the  sugar  industry  has  only,  in  the  present 
day,  to  be  stated  for  it  to  be  seen  and  comprehended ;  for  it 
is  now  admitted  that  the  production  of  butter  and  cheese 
can  in  most  cases  be  more  satisfactorily,  in  every  respeCt, 
carried  on  by  specialists  than  by  the  farmers.  And  a  perfeCt 
process  for  the  manufacture  of  sugar,  like  all  other  perfect 
processes,  would  necessarily  require  more  skill,  care,  and 
attention  than  a  crude  and  imperfeCt  one  requires. 

The  possibility  of  not  only  obtaining  white  sugar  in  small 
quantities  or  under  exceptional  circumstances,  but  in  large 
quantities  and  under  the  ordinary  natural  conditions,  can- 
not be  gainsaid,  for  the  refiner  accomplishes  it  with  sugar 
containing,  in  addition  to  the  impurities  of  the  juice,  those 
which  have  been  formed  by  the  unskilful  treatment  the  sugar 
underwent  in  the  process  of  manufacture.  That  it  can  be  ob- 
tained white  cheaply  and  readily  I  have  convinced  myselt,  as 
I  have  ascertained  that  the  vegetable  impurities  in  the  juice 
can  be  completely  removed ;  and  if  this  perfeCt  defecation  of 
the  juice  were  accomplished  a  system  of  evaporation  could 
be  employed  in  which  the  natural  heat  of  the  climate  could 
be  utilised,  which  cannot  be  done  with  an  impure  juice. 

Were  this  most  vital  improvement  carried  out  in  the 
manufacture  of  cane  sugar,  the  beet-root  sugar  industry 
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would  be  nearly,  if  not  altogether,  extinguished,  as  ho 
bounties  the  Continental  Governments  could  afford  to  give 
their  sugar  manufacJlurers  would  enable  them  to  compete 
with  the  manufadturers  of  cane  sugar  under  these  grtatly 
improved  conditions. 


III.    INSECT    PREFERENCES. 
By  J.  W.  Slater. 

fT  is  generally  considered,  and  not  by  any  means  without 
grounds,  that  the  Hymenoptera  are  of  all  insedts  the 
most  cleanly  in  their  persons  and  their  habits.  The 
social  species, — especially  ants,  hive-bees,  and  wasps, — 
among  other  proofs  of  civilisation  manifest  some  regard  to 
sanitary  regulations.  The  Texas  agricultural  ant,  according 
to  Dr.  McCook,  summarily  expels  any  dung-beetle  which 
presumes  to  roll  its  ball  of  ordure  upon  the  sacred  pavement 
around  its  nest.  Ants  remove  the  bodies  of  their  dead  out- 
side the  camp,  and  have  even  been  known  to  give  them 
formal  burial.  Wasps  have  been  admired  for  their  skill  in 
snatching  away  flies  from  any  offensive  substance  without 
soiling  their  own  feet.  Nevertheless  fadls  may  be  observed 
proving  that  these  industrious  and  quick-tempered  inse<5ts 
are  not  more  consistent  in  their  cleanliness  than  are  man- 
kind. Civilised  man  preys  on  "high"  game,  on  the  "trail" 
of  the  snipe,  on  sour-krout,  and,  what  is  infinitely  worse,  on 
"  eingelegte  Bohnen  " — anglice,  putrescent  kidney  beans. 
Surely,  then,  we  may  be  tolerant  if  we  find  a  wasp  guilty  of 
cannibalism,  or  of  any  other  indelicacy. 

Walking  lately  around  a  pond  near  Aylesbury,  for  the 
purpose  of  observing  the  doings  of  the  water  insedls,  I  saw 
lying  on  the  bank  a  dead  perch,  which  might  weigh  about  a 
pound.  The  fish  was  in  a  very  offensive  state,  and  over  it 
hovered  with  querulous  buzzings  a  flock  of  blowflies.  Won- 
dering why  they  did  not  settle  upon  the  perch  and  "  blow  " 
it,  I  looked  more  particularly,  and  saw  that  a  party  of  wasps 
were  in  possession.  They  ran  up  and  down  upon  the  car- 
case, nibbling  choice  fragments  about  the  gills,  and  tasting 
the  juices.  Hence  the  blowflies  naturally  kept  aloof,  fearing 
lest  they  might  be  seized  and   dismembered.     Hence  it 
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appears  that  wasps  as  well  as  flies  are  unclean  feeders^  and 
that  they  may  deposit  upon  our  food  or  our  persons  putre- 
fadtive  fermentSi  or  possibly  disease  germs. 

As  to  bees  and  butterflies,  their  preferences  for  certain 
flowers  have  already  been  made  the  subjedl  of  not  a  few 
interesting  observations ;  but  we  are  as  yet  far  removed  from 
being  able  to  reduce  their  prediledtions,  either  for  odours  or 
colours,  to  any  definite  principle. 

It  is  certain  that,  as  far  as  the  scents  of  plants  are  con- 
cerned, insedt  likings  are  not  as  human  likings.  Of  this  I 
have  just  had  some  very  striking  instances.  Opposite  the 
window  of  the  room  where  I  am  writing  these  lines  stand 
a  number  of  privet-bushes  in  full  bloom.  The  air  is  full  of 
their  odour,  which  near  at  hand  is  very  peculiar  and  scarcely 
describable,  whilst  at  a  greater  distance  it  has  a  sugary,  but 
somewhat  sickly,  chara<5ler.  Neither  near  nor  far,  however, 
does  it  strike  my  scent-nerves  agreeably,  and  a  number  of 
persons  whom  I  have  asked  all  agree  that  they  could  not 
regard  it  as  a  perfume.  Yet  these  privet-blossoms  are  at 
this  moment  simply  crowded  with  hive-bees,  wild  bees  of 
various  sorts,  large  and  small  "  cabbage-whites,"  painted 
ladies,  small  tortoisesbells  without  end,  and  a  few  large 
ones.  By  way  of  contrast,  among  the  privets  stands  a 
Syringa  in  full  blossom ;  but  its  flowers,  so  much  more 
pleasant  to  human  organs,  have  scarcely  a  winged  visitor,  or 
if  by  chance  a  bee  or  a  butterfly  strays  over  it  is  evidently  a 
mistake,  and  the  insedt  loses  no  time  in  getting  back  to  the 
privet  flowers. 

To  take  a  similar  case :  at  a  little  distance  off  is  a  patch 
of  prickly  comfrey,  full  of  flowers.  The  smell  of  this  plant 
when  handled  is  positively  offensive.  The  flowers  have  a 
dull,  herbaceous  odour,  slightly  blended  with  a  sugary  sick- 
liness ;  but  the  whole  patch  is  perfeftly  alive  with  bees.  It 
would  be  easy  to  net  half  a  dozen  at  a  single  stroke  of  an 
insedl-net.  The  colour  of  the  flowers  is  also  not  very 
striking — a  dull,  washed-out,  reddish  violet. 

Another  plant  much  haunted  by  insedts,  but  more  by  but- 
terflies than  by  bees,  is  the  so-called  African  Sedum.  Its 
odour  is  not  very  enticing,  is  of  the  sugary  class,  and  its 
colour  is  a  reduced  impure  red, — such  a  colour,  in  fadl,  as 
might  be  produced  by  setting  a  very  awkward  apprentice  to 
dye  a  grain  crimson  upon  dirty  woollen  cloth,  and  giving 
him  very  inferior  materials.  There  is  scarcely  any  plant 
which  more  deserves  cultivation  by  lovers  of  moths  and 
butterflies  in  country,  or  even  suburban,  distri<5ts.  Sweet 
marjoram,  another  plant  which  much  resembles  the  African 
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Sedum  in  the  dull»  impoverished  crimson  of  its  blossomi  is 
greatly  beloved  by  butterflies,  less  so  by  bees.  Its  odour 
has  the  same  sugary  chara<5ler,  blended  with  a  shade  of 
aromatic  pungency. 

Now  if  we  compare  with  the  plants  above  mentioned 
some  of  those  possessing  odours  the  most  agreeable  to  man, 
— such  as  the  clove-pink,  the  carnation,  especially  the  laven- 
der,—we  find  them  relatively  neglefted  by  insedts. 

We  may,  indeed,  form  a  notion  of  the  kind  of  odours  dear 
to  insedts  from  the  mixtures  used  by  lepidopterists  in 
"  sugaring  "  for  moths.  Coarse  sugars,  treacle,  mixed  with 
stale  beer,  rum,  &c.,  attradl  not  moths  alone,  but  bees,  wasps, 
flies,  and  even  some  Coleoptera. 

There  is  not  a  prediledtion,  but  an  aversion  of  certain 
insedts  which  is  somewhat  peculiar.  Everyone  who  takes  a 
walk  in  the  fields  and  woods  in  warm,  still,  summer  weather 
must  have  noticed  the  flies  which  hover  round  him,  and 
constantly  strive  to  settle  upon  his  eyes  or  intrude  into  the 
nostrils.  These  evil  beings,  whose  chief  mission  seems  to 
be  the  utter  refutation  of  optimism,  have  a  strange  aversion 
to  bricks  and  mortar,  even  in  homoeopathic  doses.  The 
other  day  I  walked  along  an  open  country  road,  persecuted 
by  these  obtrusive  wretches.  At  last  the  road  became  the 
wide,  straggling  street  of  a  small  country  town,  bordered 
by  cottages  standing  in  groups  of  two  and  three  together, 
and  separated  from  each  other  by  gardens,  orchards,  and 
paddocks.  Here  the  flies  almost  at  once  ceased  to  be  a 
nuisance. 

On  another  occasion  I  had  been  taking  a  stroll  among 
the  Chiltern  Hills,  and  was  there  so  buzzed  about  and 
crawled  on  that  observation  became  well-nigh  impossible. 
Yet  on  my  approaching  the  village  of  Little  Kimble  the  an- 
noyance came  to  an  end.  I  was  particularly  struck  with 
this  whilst  waiting  on  the  platform  at  the  railway-station. 
On  the  other  side  of  the  line — a  single  one,  moreover — there 
was  nothing  but  open  fields  and  hedgerow  trees.  Why 
should  the  flies  be  so  much  less  troublesome  here  than  at 
the  distance  of  a  quarter  of  a  mile,  where  there  was  similar 
scenery  on  both  sides  of  the  road  ?  I  have  repeatedly 
noticed  similar  phenomena,  but  I  am  at  a  loss  for  the  ex- 
planation. If  man  is  the  appointed  prey  of  these  tiny 
harpies,  why  do  they  not  follow  him  into  the  towns  where 
he  is  more  plentiful  ?  If  trees  and  bushes  and  fields  are 
necessary  for  their  comfort,  why  do  they  disappear  when 
these  still  form  at  least  nine- tenths  of  the  landscape  ? 
Lastly,  it  must  be  noticed  that  hundreds  of  thousands  of 
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such  flies  must  live  and  die  without  ever  having  partaken  of 
human  blood,  or  of  human  secretions  whatsoever.  Why, 
then,  are  they  so  persistently  eager  for  what  is  not  necessary 
to  their  existence,  and  what,  in  many  cases,  they  and  their 
forefathers  have  never  tasted  ? 

If,  as  is  now  generally  admitted,  these  beings  are  more- 
over the  pedlers  of  disease,  can  the  teleologist  pronounce 
their  existence,  if  purposive,  as  other  than  malignantly  so  ? 
And  if  they  have  arisen  without  purpose,  on  the  principle 
of  Natural  Selection,  the  difficulties  of  the  case  are  not 
smaller. 


IV.    THE    ADAPTIVE    RANGE    OF  THE    BATRA- 
CHIANS,    AND    THE    CORRELATION 
OF   ORGANS. 

By  Dr.  J.  Kollmann. 

fHE  power  of  adaptation  to  different  surrounding  cir- 
cumstances is  strikingly  developed  in  the  Batrachians. 
According  to  established  fadls  the  range  within  which 
their  organism  can  accommodate  itself  to  novel  relations  is 
more  extended  than  that  of  any  other  vertebrate  animal, 
and  its  limits  are  by  no  means  ascertained.  As  the  most 
striking  example  may  be  mentioned  the  results  of  Miss  von 
Chauvin,  who  by  artificial  means  kept  back  four  axolotls  for 
three  years  in  an  intermediate  stage,  in  which  the  nature  of 
the  water-newts  and  that  of  the  Arriblystomas  are  so  blended 
that  the  animals  can  live  either  in  or  out  of  water.  The 
newt,  formerly  regarded  as  perennibranchial,  as  the  most 
recent  intelligence  from  South  America  shows,  can  after  the 
lapse  of  a  year  become  terrestrial,  as  soon  as  circumstances 
demand.  But  it  may  be  retained  in  an  intermediate  stage 
of  development,  and  its  organism  can  exist  as  the  Siredon. 
Yet  more ;  its  organism  can  rise  to  the  highest  stage  of  its 
capacity  for  development,  become  terrestrial,  throw  off  its 
gills,  evolve  lungs,  and  become  adapted  for  life  on  the  dry 
land.  Still,  if  desirable,  it  can  lay  aside  its  terrestrial  cos- 
tume just  completed,  and  resume  its  fish-nature.    After  the 
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lapse  of  three  years  Miss  von  Chauvin  induced  two  specie 
mens  to  return  to  their  original  element,  and  by  the  appli- 
cation of  suitable  means  they  again  become  complete 
axolotls. 

Dr.  J.  KoUmann  has  seen  such  animals  which  have  thus 
repeatedly  passed  through  the  most  extreme  range  of  a 
vertebrate  organism.  He  shows  also  (in  the  ''  Zoologischen 
Anzeiger  ")  that  European  Batrachians  also  possess  an  ex- 
traordinary range  of  adaptability.  It  has  been  long  ago 
observed  that  their  larvae  hybernate  as  such,  and  then 
reach  a  very  considerable  magnitude.  Prof.  Pfluger  has 
observed  them  hybernating  at  Bonn  and  Prague;  others 
give  an  account  of  the  hybernation  of  Tritons  and  of  certain 
Anoura,  such  as  Rana  esctdenta  and  Alytes.  KoUmann  has 
himself  met  with  hybernating  larvse  of  Rana  esctdenta  and 
Pelobaies  fuscus,  which  retained  their  perfedt  larval  cha- 
ra(5ler.  Hence  it  follows  that,  under  certain  conditions 
adting  on  the  organism  of  these  European  larvae,  their 
transformation  into  the  terrestrial  form  of  the  animal  does 
not  take  place. 

Not  less  strange  is  it  that  these  creatures  do  not  at  once 
escape  from  their  imprisonment  in  the  water  as  soon  as 
opportunity  offers.  Instead  of  climbing  on  the  land  at  the 
first  approach  of  spring,  they  prefer  a  longer  sojourn  in  the 
water.  Their  nature  seems  no  longer  desirous  of  becoming 
terrestrial ;  they  hold  fast  their  youthful  form — a  phenome- 
non which  Kollman  has  named  '*  Neotenism."  This  fadl  is 
connected  with  the  developmental  phenomena  of  the 
axolotl.  This  animal  in  Mexico  very  often  declines  to 
assume  its  land-guise,  and  it  passes  years,  or  even  its  entire 
life,  in  the  form  of  a  perennibranchiate.  The  remaining  of 
a  so  highly  developed  vertebrate  on  a  lower  ontogenetic 
stage  of  evolution  is  a  faft  perfectly  new  to  Biology,  and  is 
not  less  interesting  than  the  extraordinary  degree  of  adapta- 
bility among  the  Batrachians. 

In  a  memoir  by  Signor  Camerano,  recently  published  in 
the  "  Transadlions  of  the  Academy  of  Turin,"  on  the 
neotenism  of  the  Amphibia,  the  author  points  out  that 
Triton  alpestris  is  particularly  distinguished  by  the  frequency 
with  which  it  appears  in  the  neotenic  condition.  According 
to  a  recent  investigation  not  fewer  than  fifteen  species  of 
European  Anoura  may  remain  in  the  larval  form  longer  than 
has  been  supposed.  This  is  especially  the  case  with  Rana 
muia.  The  animals  remain  either  entirely  or  partially  in 
their  aquatic  stage.  The  organism  can  even  carry  certain 
of  its  youthful  features  over  into  its  land-life.    An  entire 
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series  of  the  most  various  combinations  have  been  traced 
which  may  occur  in  these  species.  Sometimes  the  intes- 
tines, the  lungs,  or  the  gills,  or  only  the  general  form  of  the 
body  or  the  skin  retains  the  transitory  ontogenetic  cha- 
radter. 

Further  investigations  must  show  in  how  far  the  law  of 
correlation  can  be  set  aside,  for  in  this  respedl  also  the 
Batrachians  promise  to  be  of  a  prominent  importance. 

In  connedtion  with  the  above-mentioned  fadts  it  must  be. 
discussed  what  organs  in  the  Batrachians  have  the  strongest 
influence  upon  correlation.  We  might  a  priori  feel  disposed 
to  assume  that  the  sexual  organs,  as  determining  the  perpe- 
tuance  of  the  species,  would  play  the  most  important  part. 
This,  however,  at  least  as  far  as  the  Urodela  are  concerned, 
is  by  no  means  the  case.  Their  sexual  glands  come  to  ma- 
turity, the  semen  is  evacuated,  the  ova  are  fertilised,  so  that 
new  generations  appear, — e.g.^  in  the  axolotl, — and  still  the 
entire  body  retains  its  youthful  formation.  The  sexual 
organs  do  not  seem  so  intimately  connedled  with  the  indivi- 
dual life  of  the  animal  that  their  development  involves  cor- 
relative phenomena  in  the  remaining  organs. 

With  the  organs  of  respiration  the  case  is  quite  different. 
Not  the  development  of  the  lungs  per  se,  but  their  full  phy- 
siological fundtiort,  involves  the  most  far-reaching  changes  in 
the  entire  organism.  The  hybernating  Anoura,  in  spite  of 
their  fish  form  and  their  branchial  respiration,  have  lungs 
which  contain  air ;  they,  therefore,  doubtless  inhale  air  from 
time  to  time.  But  these  lungs  are  but  small,  and  do  not 
suflBce  for  respiration  ;  their  reduced  form  is  not  capable  of 
exerting  a  profound  influence  upon  the  remaining  organs. 
The  skull,  the  vertebrae,  and  the  intestinal  canal  remain  in 
an  embryonic  condition,  corresponding  to  the  gills  which 
perform  the  physiological  duty  of  respiratory  organs.  The 
entire  body,  muscles  and  bones,  and  the  circulation  remain 
on  the  same  ontogenetic  stage  of  development  as  the  gills — 
that  is,  they  remain  embryonic.  All  this  is  changed  at  once 
as  soon  as  the  lungs  come  fully  into  play.  In  this  respedt 
the  above-mentioned  experiments  of  Miss  von  Chauvin  are 
so  exceedingly  instrudlive,  because  they  show  most  clearly 
how  profound  is  the  influence  of  the  respiratory  organs 
upon  the  correlative  transformation  of  other  parts  of  the 
organism. 
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V.    ON    TROPICAL    EPIPHYTES. 

I  HE  aspedl  of  a  tropical  primaeval  forest  is  essentially 
determined  by  the  luxuriant  growth  of  epiphytic,  or, 
as  they  are  more  popularly  styled,  parasitic  plants. 
Their  countless  forms  cover  the  tops  of  the  trees  in  strange 
profusion,  and  give  them  that  fascinating  variety  which 
delights  the  traveller.  These  plants  are  not  in  all  cases  to 
be  regarded  as  true  parasites :  their  roots  do  not  penetrate 
into  the  interior  ot  the  tissues  of  the  trees  on  which  they 
dwell.  On  the  contrary,  they  creep  along  the  surface  of  the 
bark  or  enter  chinks  which  already  exist.  Like  the  lichens 
of  the  North  they  are  content  with  the  nourishment  to  be 
met  with  on  the  surface  of  their  host,  or  are  even  totally  in- 
dependent of  it  as  far  as  nutrition  is  concerned.  They  are 
led  to  this  peculiar  way  of  life  by  the  struggle  for  light  so 
predominant  among  forest  vegetation.  They  utilise  the 
stems  of  trees  merely  as  stages  or  supports  in  order  to  reach 
the  light. 

Several  interesting  questions  here  at  once  suggest  them- 
selves. How,  for  instance,  do  these  plants  continue  to  exist 
amidst  unfavourable  conditions  ?  How  do  they,  growing  on 
a  hard,  smooth  bark,  obtain  the  needful  supply  of  water  and 
of  inorganic  food  ?  These  questions  have  been  thoroughly 
discussed  by  A.  F.  W.  Schimper,  in  a  treatise  published  in 
the  "  Botan.  Central-Blatt,"  and  in  the  "  Naturforscher.'' 
This  author's  studies  relate  chiefly  to  the  Epiphytes  of  the 
West  Indies,  and  are  mainly  founded  on  observations  which 
he  made  in  1883,  in  Dominica  and  Trinidad.  The  gorgeous 
vegetation  of  this  latter  island  will  doubtless  be  known  to 
many  of  our  readers — if  from  no  other  source — from  the 
eloquent  descriptions  of  the  late  Charles  Kingsley. 

In  the  epiphytic  flora  of  the  West  Indies  the  greatest 
number  of  species  belong  to  the  Orchids,  though  the  Bro- 
meliaceae  and  the  Aroids  surpass  them  in  the  number  of  in- 
dividual plants  and  in  their  conspicuous  charadler.  The 
ferns  are  especially  rich  both  in  individuals  and  in  species. 

As  the  dwellers  on  trees  are  exposed  to  the  same  unfavour- 
able conditions  as  ground  plants  in  a  very  dry  soil,  they  are 
provided,  like  the  latter,  with  succulent  or  leathery  leaves, 
which  exhale  moisture  very  sparingly,  and  do  not  readily 
wither.  The  stems  sometimes  form  rosette-like  tuberous 
swellings,  and  send  out  roots  many  and  strong,  which  creep 
or  climb  on   the  supporting  tree  and  produce  numerous 
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secondaiy  roots.  The  seeds  are  adapted  for  distribution  }fy 
the  wind  or  by  animals ;  some  of  them  are  arranged  for  iffeat 
may  be  called  flight ;  others  are  exceptionally  light ;  and 
others,  again,  are  enclosed  in  juicy  fruits.  In  many  Epi- 
phytes we  meet,  besides,  with  a  non-sexual  reprodudlion  by 
means  of  stolons,  or  shoots,  which  subsequently  become  in- 
dependent, and  which  in  some  cases,  as  in  Tillandsia  usneoides, 
entirely  supersede  sexual  reprodudlion. 

The  Epiphytes,  as  regards  their  manner  of  life,  may  be 
divided  into  four  groups.  The  first  class  comprises  those 
plants  which  for  their  whole  lifetime  obtain  their  nutriment 
solely  from  the  surface  of  the  bark  to  which  they  have  be- 
come attached.  The  second  and  third  classes  are  thus 
dependent  on  their  support  in  their  youth  only,  and  the 
fourth  never.  These  plants  procure  a  more  plentiful  supply 
of  nourishment,  either  by  atrial  roots  which  they  send  down 
into  the  soil  (second  group) ;  or  by  roots  which  form  an  ex- 
tended tissue,  of  a  sponge-like  charadter,  in  which  moisture 
and  humus  accumulate  in  abundance  (third  group) ;  or, 
lastly,  the  leaves  and  stems  perform  the  funftion,  generally 
peculiar  to  roots,  i.^.,  the  intus-susception  of  food  (fourth 
group). 

In  the  first  group,  on  the  lowest  stage  of  adaptation  to  an 
epiphytic  life,  we  find  forms  which,  like  ground-plants,  take 
up  their  nourishment  by  means  of  capillary  roots.  Many 
such  species  live,  therefore,  exclusively  on  the  bark  of  very 
old  trees,  rich  in  nutritious  matter  and  full  of  chinks.  Some 
occur  only  in  very  moist  forests.  To  this  group  there  belong 
certain  Polypodiums  (some  of  the  European  representatives 
of  which  genus  are  well  known  as  growing  on  the  stems  of 
decaying  trees),  Peperomia,  Columneay  Rhipsalis,  &c. 

Better  adapted  are  the  orchids  and  aroids.  Their  roots 
are  fitted  with  a  peculiar  coating,  capable  of  absorbing 
water,  and  technically  known  as  the  velamen.  This 
covering  is  partially  lost  only  in  an  advanced  age.  Here,  as 
in  the  former  group,  the  roots  penetrate  into  the  fissures  and 
hollows  of  the  bark.  They  contain  a  little  chlorophyll,  but 
their  power  of  assimilating  carbon  is  feeble,  as  they  are 
enclosed  in  the  velamen  and  are  negatively  heliotropic, 
turning  away  from  the  light. 

In  the  leafless  short-stemmed  Aeranthes  funalis  the  roots, 
which  form  the  main  bulk  of  the  plant,  perform  all  the 
funftions  of  vegetation.  These  roots  are  green,  and  hang 
for  the  most  part  freely  in  the  air.  In  accordance  with  the 
slight  development  of  leaf  and  stem,  and  the  reduced  trans- 
piration, the  vascular  bundle  of  the  roots  is  thin  and  contains 
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but  few  vessels.  The  green  of  the  surface  is  interrupted  by 
white  stripes  which  mark  out  parts  of  small  permeability  for 
water,  but  great  permeability  for  gases,  and  seem  to  replace 
the  apertures  of  ordinary  assimilating  organs. 

In  the  second  group,  where  the  roots  subsequently  always 
reach  the  ground,  the  great  expenditure  of  material  does  not 
correspond  to  the  objedl  gained,  as  the  connexion  of  such 
Epiphytes  with  the  soil  is  but  imperfeft.  In  some  cases, 
however,  a  step  is  taken  to  perfeft  development ;  the  two 
functions  of  nutrition  and  fixation  are  allotted  to  different 
roots.  The  clinging  roots,  destined  to  secure  the  plant  in  its 
place,  are  strongly  negatively  heliotropic,  but  are  not  notably 
affedted  by  gravitation.  They  grow  slowly,  seldom  reaching 
the  length  of  two  feet,  and  die  off  like  tendrils  if  they  do  not 
soon  meet  with  a  support.  As  soon  as  such  a  one  is  found 
they  creep  along  it  or  twine  around  it.  The  vascular  bundle 
consists  of  lignified  thick-sided  fibres.  The  nutritive  roots 
are  often  negatively  heliotropic,  and  are  always  under  the 
influence  of  gravitation,  being  strongly  attracted  to  the  earth. 
They  grow  rapidly  to  an  unlimited  length.  In  a  short  time 
they  can  reach  the  soil  from  a  height  of  100  feet,  and  there 
they  ramify  abundantly.  The  vascular  bundle  consists  of 
tracheae  with  a  wide  opening  and  of  sieve-tubes,  whilst  the 
mechanical  elements  are  less  important. 

The  same  two  classes  of  roots  may  likewise  be  distinguished 
in  the  Epiphytes  of  the  third  group,  though  the  differentia- 
tion of  the  two  classes  is  here  less  decided.  The  clinging 
roots  are  negatively  heliotropic,  and  possess  a  great  tensile 
power.  The  nutrient  roots  are  chiefly  concerned  with  the 
utilisation  of  nutriment  situate  a6(>t;^  the  isodiametric  system 
of  roots.  They  are  therefore  positively  heliotropic,  and  are 
directed  upwards.  But  conta(5t  occasions  many  changes  in 
the  diredtion  of  their  growth,  as  well  as  anastomoses,  forming 
an  inextricable  network.  Anatomically  speaking,  the  two 
classes  of  roots  differ  little.  The  nutritive  roots  absorb 
nourishment,  and  the  cling-roots  transmit  it  to  the  shoots. 
In  Anthurium  Hugelii  the  root  system,  more  than  a  cubic 
foot  in  bulkf  surrounds  and  overtops  the  short  stem,  and 
sends  numerous  ramifications  into  the  humous  mass  of 
decaying  vegetable  matter  which  accumulates  among  the 
crown  of  leaves. 

In  the  fourth  group  the  roots  disappear  altogether,  or  are 
reduced  to  mere  organs  of  adhesion.  Here  we  find  only  the 
Bromeliaceae.  The  simplest  arrangement  occurs  in  Tillandsia 
t4sneoides.  This  plant,  entirely  rootless,  hangs  down  from 
the   branches  of  trees  in  bundles   resembling  the  tails  of 
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horsesi  and  two  to  three  yards  in  length.  These  consist  of 
thread-like  shoots,  coiled  spirally,  withered  at  their  base, 
and  arising  from  a  single  twig.  Such  a  one,  torn  from  its 
seat  by  the  wind  or  by  birds,  twines  round  the  branch  of  a 
tree,  and  sends  out  shoots  freely  suspended  in  the  air.  The 
plant  propagates  itself  only  in  this  asexual  manner,  whilst 
most  other  Bromeliacese  produce  numerous  seeds,  which 
readily  germinate  on  the  rind  of  trees.  The  plant  is  covered 
with  scale-like  hairs,  through  which  liquids  can  very  readily 
penetrate  into  its  tissues,  whilst  the  rest  of  the  epidermis  is 
relatively  impermeable.  The  spoon-shaped  bases  of  the 
leaves  always  contain  water  and  putrescent  organic  matters 
which — as  it  has  been  experimentally  proved — are  not  merely 
utilised  by  the  plant,  but  are  necessary  to  its  existence. 

The  leaves  of  Tillandsia  bulbosa  appear  admirably  adapted 
to  its  peculiar  conditions  of  existence.  The  leaf-sheath 
forms  here  a  bulb-like  organ,  always  containing  water  and 
dead  insedts.  As  it  closes  nearly  air-tight  the  water  is  not 
lost  even  in  an  inverted  position.  The  plant  is  therefore  in  no 
need  of  negative  geotrupism.  The  water  penetrates  into  the 
cavity  by  capillary  attraction.  The  interior  of  the  leaves  is 
lined  with  numerous  absorbent  scales. 

Dr.  Schimper  appends  a  sketch  of  the  connexion  between 
the  vital  relations  and  the  geographical  distribution  of  the 
Epiphytes. 

The  essential  conditions  of  a  luxuriant  growth  of  epiphytic 
plants  are  light  and  moisture.  It  is  therefore  most  splendidly 
developed  in  narrow  clearings  in  the  mountain  forests  and 
on  the  banks  of  woodland  streams.  The  epiphytic  vegeta- 
tion of  dry  localities — the  "  Savanna  flora  "  according  to 
Schimper — is  charadlerised  by  the  predominance  of  scaly 
Bromeliaceae,  which  therefore  appear  white  or  grey.  In  the 
primaeval  forests  there  are  more  Bromeliaceae  with  tender 
leaves.  In  more  open  parts  of  the  woods  there  occur  re- 
presentatives of  the  Savanna  flora.  On  the  other  hand,  we 
find  on  trees  in  the  Savannas  not  seldom  forest  Epiphytes, 
though  for  the  most  part  smaller  and  less  luxuriant.  In 
artificial  clearings  in  the  drier  parts  of  the  woods  we  may 
observe  how  the  forest  Epiphytes  gradually  give  place  to  the 
Savanna  forms.  The  latter  have  probably  bee^  developed 
out  of  emigrants  from  the  primaeval  forests.  (Dtherwise  we 
must  assume  a  very  recent  immigration  of  theformer,  since 
within  historical  times  the  West  Indian  Islands  were  wooded 
down  to  the  water's  edge.  / 

The  texture  of  the  bark  of  their  host  has  also  an  influence 
upon  the  physiognomy  of  the  epiphytic  floral    A  bark  full  of 
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fissures  forms  a  more  suitable  substratum  than  a  smooth 
one.  The  most  easily  contented  plants  in  this  respeft  are 
the  Bromeliaceae,  which  flourish  even  on  the  smoothest 
barks,  and  thus  serve  as  pioneers  for  other  plants.  Their 
root-bodies  are  often  quite  covered  with  other  Epiphytes. 

Many  Epiphytes  are  limited  to  some  particular  trees ;  for 
example,  Trichomanes  sintiosum  to  tree-ferns.  Aspidium 
sesquipedale  and  A.  nodosum  occur  in  Trinidad  only  on  palm- 
trees  at  the  base  of  whose  leaf-stems  they  find  a  sufficiently 
rich  and  moist  substratum  of  humus,  which  might  not  be 
easily  found  elsewhere  in  the  relatively  dry  climate  of  this 
island.  In  other  countries  they  are  less  restridted  in  their 
station. 

If  the  foliage  of  a  tree  is  too  dense  the  development  of 
epiphytic  vegetation  is  prevented,  as  light  and  rain  do  not 
find  sufficient  admission.  Thus  the  mango  tree,  whose  dark 
crown  is  shunned  even  by  birds,  is  almost  entirely  free  from 
Epiphytes. 

The  disappearance  of  this  class  of  plants  on  the  seashore 
is  probably  due  to  the  salt  present  in  the  atmosphere. 

Notwithstanding  numerous  cases  of  exclusive  adaptation, 
the  general  resemblance  of  the  epiphytic  flora  to  that  which 
in  tropical  regions  covers  rocks  and  stony  ground  cannot  be 
overlooked.  Bromeliaceae,  Cadtacese  and  ferns  are  very  com- 
mon both  on  trees  and  rocks,  though  the  species  are  not 
identical.  But  the  rock  flora  is  the  poorer  on  account  of  the 
less  favourable  substratum,  in  which  deep  fissures  are 
wanting,  the  absence  of  dew,  and  the  less  advantageous 
illumination,  which  is  either  diredt  sunlight  or  deep  shade. 


VI.    ON    THE    CONSTITUTION    OF   GASEOUS 
HEAVENLY    BODIES. 

>ROF.  A.  RITTER  has  been  engaged  with  certain 
investigations  relating  to  the  period  of  development 
of  the  fixed  stars,  the  colour  of  the  twin  stars,  the 
entire  duration  of  the  visible  existence  of  the  fixed  stars, 
and  the  present  condition  of  Sirius.  He  remarks,  in  the 
**  Naturforscher,"  that  the  whole  duration  of  the  visible 
existence  of  a  fixed  star  is  divided  into  three  periods  of 
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unequal  length  by  the  cuhninating  point  of  its  heat-radiation 
(or  the  epoch  of  its  greatest  brightness)  and  the  culminating 
point  of  its  eradiation  temperature,  or  that  epoch  in  which 
the  colour  of  its  light  approaches  most  nearly  to  the  blue 
extremity  of  the  speftrum. 

During  the  first  period  the  eradiation  of  heat  was  conti- 
nually on  the  increase.  At  the  beginning  of  this  period, 
when  the  star  is  still  in  the  condition  of  a  nebulous  spot, 
this  change  of  state  takes  place  very  slowly,  since  at  that 
time  the  emission  of  heat  was  very  small.  Subsequently  it 
is  much  accelerated,  when  by  increasing  density  the  eradia- 
tion of  heat  reaches  its  culminating  point. 

During  the  second  period  the  eradiation  of  heat  is  already 
decreasing,  whilst  the  temperature  of  radiation  is  still  on  the 
increase.  The  speed  of  the  change  of  condition  is  at  first 
great,  and  becomes  subsequently  gradually  less  when  the 
temperature  of  eradiation  reaches  its  maximum  value. 

During  the  third  period  both  the  heat-radiation  and  the 
temperature  of  eradiation  are  constantly  diminishing,  and 
during  this  entire  period  the  change  is  very  slow. 

With  reference  to  the  second  stage  of  development,  the 
author  has  shown  elsewhere  that  the  relative  speeds  of  the 
changes  of  condition  of  two  fixed  stars  are  as  their  masses. 
The  duration  of  the  transition  of  a  fixed  star  from  the  cul- 
minating point  of  the  heat-radiation  to  the  culminating 
point  of  the  temperature  of  eradiation  is  approximately  in- 
versely as  its  mass. 

The  culminating  point  of  the  temperature  of  eradiation 
forms  the  beginning  of  the  period  of  cooling,  and  the  dura- 
tion of  the  latter  will  be  in  any  case  the  longer,  the  greater 
the  mass  of  the  star.  For  the  duration  of  cooling  of  the 
sun,  or  the  assumption  that  its  contradtion  will  proceed  at 
least  until  its  density  is  everywhere  as  great  as  the  present 
density  at  the  centre  of  the  earth,  and  supposing  an  equable 
decrease  both  of  the  surface-temperature  and  of  the  surface 
itself,  we  obtain  as  inferior  limit  a  time  of  about  76  million 
years,  and  we  may  assume  that  during  the  greater  part  of 
this  period  of  refrigeration — therefore  at  least  during  the 
next  40  million  years — the  sun  will  continue  to  send  out 
luminous  heat-rays. 

The  duration  of  the  change  of  the  sun  from  the  culmi- 
nating point  of  its  heat-radiation  to  the  culminating  point 
of  the  temperature  of  eradiation  amounted,  on  the  other 
hand,  to  about  4  million  years  only.  For  a  fixed  star  whose 
mass  is  greater  than  the  mass  of  the  sun  there  will  be  a 
greater  distance  between  these  two  epochs,  and  as,  further. 
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<Hily  fixed  stars  of  great  mass  ever  reach  that-temjperature 
which  corresponds  to  the  emission  of  a  bluish  white  light, 
there  results  the  following  proposition : — 

The  duration  of  the  tran^tion  from  a  reddish  to  a  bluish 
light  is  always  very  small  in  comparison  to  the  duration  of 
the  subsequent  return  from  a  bluish  to  a  reddish  light. 

If  therefore  we  have  two  fixed  stars,  A  and  B,  which  simul- 
taneously reach  the  culminating  point  of  their  heat-radiatioUi 
A  possessing  a  relatively  large  and  B  a  relatively  small  mass^ 
A  will  at  first  outstrip  B  in  its  development,  and  reach  the 
culminating  point  of  its  temperature  of  eradiation  earlier 
than  B.  Subsequently  it  will  again  lose  the  advance  which 
it  had  gained.  During  the  very  protradted  period  of  cooling- 
down  A  will  again  be  overtaken  by  B  in  the  process  of 
refrigeration,  so  that  B  will  reach  the  end  of  this  period 
earlier  than  A.  As  A  has  a  higher  temperature  of  eradiation 
than  B,  and  not  only  attains  this  temperature  earlier  than  B, 
but  retains  it  longer,  A  will  at  all  times  have  a  higher  tem- 
perature of  eradiation  than  B. 

If  therefore  two  such  stars,  which  simultaneously  reached 
the  culminating  point  of  their  heat-radiation,  are,  for  the 
sake  of  brevity,  designated  as  *'  coeval  "  stars,  we  arrive  at 
the  following  proposition : — 

Of  twp  coeval  stars,  the  one  whose  light  approaches  in 
colour  nearest  to  the  red  extremity  of  the  spedtrum  has  the 
smaller  mass. 

If  both  stars  have  a  relatively  low  age  and  are  at  equal 
distances  from  the  earth,  the  red  star,  in  spite  of  its  smaller 
mass,  may  appear  as  the  brighter  of  the  two,  inasmuch  as 
it  is  not  yet  as  far  removed  from  the  culminating  point  of  its 
heat-eradiation,  or  brightness, — and  inversely,  from  the 
greater  brightness  of  the  redder  star  we  may  infer  the  com- 
paratively low  age  of  both.  As  in  double  stars  the  brighter 
of  the  two  is  generally  designated  as  the  principal,  the  fol- 
lowing proposition  would  follow  on  the  supposition  of  the 
equal  age  of  both : — 

If  the  colour  of  the  principal  star  lies  nearer  the  red  ex- 
tremity of  the  prism  than  that  of  its  -companion,  the  prin- 
cipal is  the  one  possesing  the  smaller  mass,  and  both  stars 
are  still — if  we  may  use  the  expression — in  a  relatively 
youthful  stage. 

During  the  contraAion  of  a  gaseous  cosmic  body  the 
parts  belonging  to  the  superficial  stratum  approach  the 
centre ;  and  as  the  speed  of  this  subsidence  can  never  ex- 
ceed the  speed  of  a  freely  falling  body,  we  may  deduce  an 
inferior  limit  for  the  duration  of  the  nebular  spot  period 
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from  the  assumption  that  the  subsidence  of  the  superficial 
layer  during  this  period  has  always  taken  place  with  the 
«peed  of  a  freely  falling  body.  In  this  manner  we  find,  as 
an  inferior  limit  to  the  time  which  the  sun's  radius  would 
have  required  in  decreasing  from  an  initial  value  equal  to 
about  half  the  distance  of  the  nearest  fixed  star  down  to 
the  magnitude  of  the  radius  of  the  orbit  of  Neptune,  or  to 
the  radius  of  the  earth's  orbit  (the  latter  assumption  giving 
a  result  which  differs  from  the  former  merely  in  a  vanishing 
degree),  a  time  of  about  i6  million  years. 

As  the  inferior  limit  of  the  whole  duration  of  existence  of 
a  fixed  star  of  the  mass  of  the  sun,  we  should  find  a  time  of 
about  60  million  years,  of  which  16  million  years  belong 
to  the  nebular  period,  4  millions  to  the  transition  from  the 
culminating  point  of  the  heat-radiation  to  the  culminating 
point  of  the  temperature  of  eradiation,  and  40  million  years 
to  that  part  of  the  process  of  refrigeration  which  corre- 
sponds to  the  emission  of  light.  The  real  duration  of  the 
phenomenon  may  be  considerably  greater,  as  in  the  above 
estimate  the  continuous  increase  of  mass  and  heat  deter- 
mined by  the  fall  of  meteorites  has  been  ignored. 

Lit  will  at  once  strike  the  reader  that  this  estimate  does 
not  agree  with  an  earlier  passage  in  this  memoir,  where  the 
life  of  our  sun  to  the  end  of  its  luminosity,  and  apparently 
without  including  the  nebular  portion  of  its  career,  is  taken 
at  76  million  years.  Geologists  and  biologists  will  require 
much  more  positive  evidence  than  astronomers  and  phy- 
sicists have  yet  furnished  before  accepting  such  low  esti- 
mates for  the  age  of  the  sun,  and  consequently  of  the  earth.] 

As  a  confirmation  of  the  theory  here  put  forward  may 
perhaps  be  noticed  the  change  in  the  colour  of  Sirius  which 
has  occurred  within  historical  times.  That  this  star  was 
decidedly  red  2000  years  ago  can  scarcely  be  doubted  after 
the  accordant  evidence  of  Ptolemy,  Cicero,  Horace,  and 
Seneca.  Seneca  remarks  expressly  that  the  light  of  Sirius 
was  more  decidedly  red  than  that  of  Mars.  As  Sirius  now 
appears  of  a  bluish  white  it  would  have  to  be  assumed,  ac- 
cording to  the  author's  theory,  that  about  2000  years  ago 
Sirius  was  still  in  the  first  stage  of  development  of  red 
light,  and  that  its  temperature  of  eradiation  has  consider- 
ably increased  in  the  meantime. 

On  the  assumption  of  a  certain  mean  consistence  of  the 
gas  of  which  our  Sun  consists,  by  applying  the  above  method 
of  investigation  we  should  arrive  at  the  result  that  its  radius 
has  required  28,150  years  in  decreasing  from  100  times  to 
20  times  its  present  magnitude,  and  that  during  this  time 
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the  temperature  of  eradiation  has  risen  from  21*5  to  36*8  per 
cent  of  its  present  value. 

As  the  mass  of  Sirius  is  13*8  times  that  of  the  Sun,  Sirius 
must  have  passed  through  the  same  period  of  development 
in  2040  years,  and  during  this  lapse  of  time  its  temperature 
of  eradiation  must  increase  from  80  to  137  per  cent  of  that 
temperature.  If  we  therefore  assume  that  the  radius  of 
Sirius  is  twenty  times  greater  than  it  would  be  in  the  present 
state  of  density  of  the  Sun,  or  that  the  present  mean  density 
of  Sirius  is  the  8oooth  part  of  the  mean  density  of  the  Sun, 
it  would  follow  that  the  eradiation  temperature  of  Sirius 
2040  years  ago  was  20  per  cent  smaller,  and  is  now  37  per 
cent  greater,  than  the  present  temperature  of  eradiation  of 
the  sun.  As  the  light  of  the  sun  is  at  present  yellowish 
white,  it  is  very  easily  conceivable  that  a  temperature 
of  eradiation  20  per  cent  lower  might  correspond  to  a  reddish 
colour,  and  one  37  per  cent  higher  to  a  blueish  white. 

According  to  this  hypothesis  the  diameter  of  Sirius  must 
at  present  amount  to  9  million  miles,  giving,  at  an  assumed 
distance  of  20  billion  miles,  an  apparent  diameter  of 
0*09  second.  It  would  follow  also  from  the  hypothesis  that 
the  temperature  of  Sirius  is  still  increasing,  and  has  only 
reached  about  36*8  per  cent  of  its  maximum  value.  Hence 
the  blue  colour  of  the  light  of  Sirius  may  considerably 
increase  in  the  future. 


VII.  THE  GEOLOGICAL  STRUCTURE  OF  THE 

SAHARA. 

\R.  K.  a.  ZITTEL  has  published  the  following  fa<5ls 
and  conclusions  as  the  preliminary  result  of  his  ex- 
plorations in  the  Libyan  Desert : — 
The  Sahara  is  distinguished  by  an  exceedingly  simple 
geological  struAure,  by  the  horizontal  position  of  most  of 
its  sedimentary  rocks,  and  by  the  absence  of  faults.  To 
the  southern  slope  of  the  Atlas  in  Morocco,  which  forms 
the  northern  boundary  of  the  Sahara,  there  are  joined 
palaeozoic  formations  (carboniferous  and  Devonian),  upon 
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which  fellow,  further  to  the  southi  sandstones,  palaeozoic 
slates,  sometimes  interpenetrated  by  granite  and  porphyry, 
as  also  quartzite  and  azoic  clay-slate. 

In  the  depression  between  the  Atlas  and  the  Ahaggar 
Mountains  middle  and  upper  cretaceous  rocks  form  the  sub- 
stratum, whilst  quaternary  sandy  fresh-water  clays,  with 
gypsum  and  rock-salt,  constitute  the  superficial  layers. 
The  same  cretaceous  deposits  form  the  soil  of  the  Hammada 
el  Homra,  and  of  the  Harudj  Mountains  in  Tripoli.  In  the 
south  it  is  diredtly  followed  by  Devonian  sandstone.  The 
latter,  with  the  underlying  limestones  and  slates,  is  the  pre- 
dominant formation  to  the  southern  limit  of  the  Desert. 

Permian,  triassic,  Jurassic,  and  subcretaceous  formations 
have  been  hitherto  detected  neither  in  the  Sahara  nor  the 
Egyptian  frontier  mountains.  The  great  plateau- mountains 
of  Ahaggar  in  Air  and  Tibetsi  seem  principally  to  consist  of 
palaeozoic  sandstone,  clay-slate,  gneiss,  granite,  and  recent 
eruptive  volcanic  rocks.  Tertiary  deposits  of  marine  origin 
are  to  be  found  only  to  the  north  of  the  Chotts  of  Tunis. 
They  occur  also  to  a  considerable  extent  in  the  Libyan  and 
Arabian  Deserts.  In  the  north-eastern  Sahara  and  in  Egypt 
the  eocene  nummulitic  rocks  extend  southwards  to  the  lati- 
tude of  Esneh :  the  miocene  rocks  have  their  southern 
limit  at  the  oasis  of  Sinah,  and  the  hills  between  Cairo  and 
Suez. 

The  southern  and  a  part  of  the  central  Sahara  have  been 
dry  land  since  the  end  of  the  Devonian  period  ;  the  greater 
part  of  the  remaining  Sahara  was  left  dry  after  the  creta- 
ceous epoch.  The  sea  still  maintained  itself  in  the  Libyan 
Desert  during  the  eocene,  and  in  the  northern  part  of  that 
region  down  to  the  middle  miocene. 

The  eruptions  of  the  basaltic,  phonolithic,  and  trachytic 
rocks  in  Tripoli,  the  Libyan  and  Arabian  Deserts,  as  also 
probably  those  in  the  mountain-lands  of  Ahaggar  and  Tubu, 
occasioned  but  little  disturbance  in  the  adjacent  formations, 
and  must  have  ensued  chiefly  in  the  later  tertiary  times. 

During  the  diluvial  period  the  Sahara,  as  well  as  a  part 
of  the  southern  and  eastern  Mediterranean,  was  dry  land. 
The  hypothesis  of  a  diluvial  Sahara  sea  is  confirmed  neither 
by  the  geological  structure  nor  the  surface  appearance  of  the 
Desert.  At  the  utmost  the  region  of  the  Tunisian  Chotts 
may  have  been  connedted  with  the  Mediterranean,  and  per- 
haps the  narrow  depression  between  Alexandria  and  the 
Ammon  oasis  with  the  Red  Sea. 

During  the  Diluvial  period  there  prevailed  in  North  Africa 
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a  moist  climate,  which  probably  continued  until  the  begin- 
ning of  the  present  epoch. 

The  characteristic  formation  of  the  surface  of  the  Desert, 
the  elaboration  of  many  dry  valleys,  the  formation  of  basin- 
shaped  depressions,  the  origin  of  steep  banks,  insulated 
mountains,  &c.,  are  due  to  the  erosive  aAion  of  fresh 
water. 

The  sand  of  the  Desert  has  been  produced  by  the  decom- 
position of  sandstone,  which  predominates  everywhere  in 
the  middle  and  southern  Sahara.  Its  distribution  and  accu- 
mulation in  dunes  has  been  effedted  by  the  wind. 

The  salt-marshes,  and  the  saline  and  gypsiferous  superfi- 
cial deposits,  have  been  formed  by  the  evaporation  of  waters 
which  had  colleAed  in  the  hollows.  There  is  no  proof  of 
any  essential  change  in  the  climate  of  the  Sahara  during 
the  historical  period. 
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ANALYSES     OP     BOOKS. 


'terminal  Forms  of  Life.    By  Professor  John  Cleland,  M.D., 
LL.D.,  RR.S. 

The  substance  of  the  pamphlet  before  us  has  been  delivered  as 
a  Le<5lure  in  St.  Andrew*s  Hall,  Glasgow,  and  has  been  re- 
produced in  the  <<  Journal  of  Anatomy  and  Physiology.'*  Though 
extending  but  to  17  pages  it  is,  we  do  not  hesitate  to  say,  one  of 
the  most  serious  critiques  on  that  phase  of  Evolutionism  known 
as  Darwinism — that  is,  the  theory  of  the  development  of  animal 
forms  by  <'  accumulated  chance  variations  ** — ^which  have  ever 
appeared.  Prof.  Cleland  argues  that  on  this  supposition  **  all  the 
lines  of  development  of  forms  will  necessarily  be  indefinite ;  that 
in  them  all,  change,  progressive  as  well  as  other,  will  be^occurnng 
at  the  present  time,  very  slowly,  but  as  much  as  ever  it  did,  and 
that  it  must  continue  to  occur."  In  opposition  to  this  view  he 
seeks  to  show  <<  that  the  animal  kingdom  is  full  of  forms  which 
when  once  reached  (whether  through  uninterrupted  lines  of 
descent  from  a  common  ancestry  or  not)  have  no  power  to  ad- 
vance further."  Such  are  what  the  author  names  terminal  forms. 
As  instances  of  such  forms  he  mentions,  firstly,  the  lamp-shells* 
One  genus  of  these,  the  Lingula^  is  traced  in  one  of  the  oldest 
fossiliferous  rocks,  and  still  exists  at  the  present  time  without 
essential  change.  More  complex  lamp-shells,  such  as  the  Spirifer 
and  the  Productus,  may  also  be  traced  back  to  the  Old  Red 
Sandstone.  '*  Since  that  time,"  continues  Dr.  Cleland,  **  so  in- 
effedlive  have  their  accidental  variations  been  in  the  struggle  for 
existence  that  by  far  the  greater  number  have  become  extin(5l, 
while  they  have  left  no  other  kind  of  animal  behind  them  that 
by  any  possibility  could  be  supposed  to  have  had  them  among 
its  ancestors." 

As  another  case  we  find  mention  of  the  ordinary  bivalves,  such 
as  the  cockle,  oyster,  mussel,  and  scallop.  They  have  indeed 
attained  their  maximum  development  at  the  present  day,  but 
«*they  have  flourished  from  far-off  Silurian  times,  and  paleeontolo- 
gists  describe  from  the  Silurian  rocks  numerous  species  resem- 
bling  pearl-oysters,  cockles,  and  mussels.  There  is  no  reason 
to  imagine  that  any  of  them  have  become  ancestors  during  all 
the  time  since  then  of  animals  other  than  bivalves." 

As  a  more  striking  example  may  be  taken  the  cuttle-fishes  :— 
"  Notwithstanding  the  high  complexity  of  these  animals  com- 
pared with  other  invertebrates,  their  ancestors  have  not  been 
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occupied  by  any  means  up  to  the  present  time  fighting  their  way 
up  to  that  position,  and  so  left  us  to  believe  that  the  present  forms 
may  in  time  become  in  turn  the  ancestors  of  creatures  wholly 
different.  On  the  contrary,  allies  of  the  nautilus  are  recognised 
in  the  Silurian  rocks,  while  remains  of  an  extin(5t  description  of 
cuttle-fishes,  called  Belemnites,  declare  that  at  a  time  considerably 
before  the  chalk  cliffs  of  England  had  begun  to  be  deposited  at 
the  bottom  of  a  long  bygone  sea,  the  remarkable  anatomy  of  the 
cuttle-fish  was  already  exemplified  in  a  completeness  which  has 
indeed  been  varied,  but  not  essentially  deviated  from  since." 

Dr.  Cleland  next  contends  that  it  was  from  no  modification  of 
the  arthropods — crustaceans  and  insedls — that  vertebrate  animals 
arose.  This  proposition  we  suspedt  no  one  will  venture  to  dis- 
pute. It  is  indeed  strange  why  the  terrestrial  arthropods  should 
be  so  limited  in  size.  There  is,  indeed,  a  fossil  orthopterous 
insedl  which  with  outspread  wings  must  have  measured  nearly 
a  yard  across.  But  we  doubt  if  in  these  days  there  exists  an 
inse(5t  of  double  the  bulk  and  weight  of  {e»g»)  Goliathus  Drurei. 
This,  however,  is  a  digression. 

After  mentioning  a  number  of  other  instances  the  author 
writes  : — "  But  man  is  a  terminus,  and  not  only  a  terminus,  but 
the  terminus  of  the  advance  of  vertebrate  life."  He  considers 
that  the  development  of  the  vertebrate  form  has  reached  its  limit 
of  completion  in  man.  He  holds  it  **  in  the  last  degree  improbable 
that  in  the  future  there  will  be  a  progression  in  the  constru(5tion 
of  the  human  body  that  will  give  birth  to  greater  intelligences 
than  the  heroes  and  sages  of  antiquity. '' 

Our  readers,  even  from  this  slight  sketch,  will  doubtless  con- 
clude that  Dr.  Cleland's  pamphlet,  brief  as  it  is,  deserves  a  most 
careful  consideration,  and  that  its  arguments  cannot  be  overlooked 
or  hastily  set  aside.  For  that  certain  animal  forms  have  not 
advanced,  but  remain  down  to  our  days  substantially  what  their 
ancestors  were  untold  aeons  ago,  is  simply  a  fa(5l ;  but  it  is  still 
open  to  doubt  whether  this  fadt  or  complex  of  fa<5ts  necessitates 
the  interpretation  which  Prof.  Cleland  puts  upon  it. 

In  endeavouring  to  reply  to  him  we  must  first  quote  his  con- 
cluding passage  :— «'  To  me  the  animal  kingdom  appears  not  an 
indefinite  growth  like  a  tree,  but  a  temple  with  many  minarets, 
none  of  them  capable  of  being  prolonged,— while  the  central 
dome  is  completed  by  the  strudlure  of  man.     The  development 
of  the  animal  kingdom  is  the  development  of  intelligence  chained 
to  matter  ;  the  animals  in  which  the  nervous  system  has  reached 
the  greatest  perfedlion  are  the  vertebrates  ;  and  in  man  tnat  part 
of  the  nervous  system  which  is  the  organ  of  intelligence  reaches, 
as  I  have  sought  to  show,  the  highest  development  possible  to  ^ 
vertebrate  animal,  while  intelligence  itself  has  g^^^T"/^'^**^^^^ 
and  volition.     On  these  grounds   I  believe,  "o^^^^*  ^^'^  \^  ^H^ 
highest  form  of  intelligence,   but    that  ^^V^^.^^^Jn^^^^^^ 
highest  form  of  animal  life  possible    subje^  to  the  condition^  ^^ 
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matter  on  the  surface  of  the  globe,  and  that  its  strudlure  com* 
pletes  the  design  of  the  animal  kingdom." 

But  does  the- animal  kingdom  resemble  a  temple  rather  than  a 
tree  ?  Dr.  Cleland  has  shown  that  some  of  its  forms  are  termi- 
nal, but  the  words  here  used  "  none  of  them  capable  of  being 
prolonged,"  have  no  warrant  in  what  has  gone  before.  The 
assertion  may  be  true,  but  it  is,  to  say  the  least,  unproven. 

Again  (and  this  is  a  striking  difference  from  a  temple),  many 
of  the  lines  of  advance  in  the  organic  world  have  not  merely 
been  brought  to  a  close ;  they  have,  so  to  speak,  been  demolished. 
Not  merely  species  and  genera,  but  entire  groups  of  higher  rank 
have  disappeared.  This  agrees  ill  with  the  idea  of  a  well-planned 
temple ;  but  it  is  exacftly  what  we  see  in  the  **  indefinite  growth  " 
of  a  tree.  Not  merely  leaves  fall,  but  certain  twigs,  and  even 
branches  of  great  size,  have  withered  and  fallen,  or  exhibit 
merely  their  dead  remains,  while  the  tree  still  lives  on.  A  tree, 
we  know,  may  even  change  its  "leader."  What  was  at  one  time 
the  topmost  branch  may  be  arrested  in  its  growth,  and  may  either 
perish  or  be  overtopped  by  others.  This,  surely,  is  what  has 
repeatedly  taken  place  in  the  history  of  the  animal  kingdom, — a 
fadl  sometimes  conveyed  in  the  so-called  **  docftrine  of  the  un- 
specialised." 

We  may  compare  the  animal  world  to  a  tree,  not  young  and 
rapidly  growing,  but  old,  containing  much  dead  wood  and  many 
branches  that  hinder  each  other,  and  might  be  profitably  cut  out, 
^—containing  also  many  branches  which,  if  alive  and  still  putting 
forth  leaves,  have  ceased  to  grow.  In  Sherwood  Forest  the 
reader  may  see  not  a  few  such  trees. 

Man  is  by  no  means  universally  recognised  by  modem  biolo- 
gists as  the  crown  and  apex  of  the  animal  world.  Prof.  Minot, 
of  Harvard  University,  read,  before  the  Cincinnati  meeting  of 
the  American  Association  for  the  Advancement  of  Science,  a 
paper  bearing  the  title  **  Is  man  the  highest  animal  ?"  and  an- 
swered his  own  question  in  the  negative.  Prof.  Mivart,  too, 
pronounces  the  cats  to  be  <'  the  very  flower  and  culmination  of 
the  Mammalian  animal  tree,  and  adds  that  man,  '*  considered 
merely  in  his  capacity  as  an  animal  [whatever  these  words  may 
mean]  has  a  very  definite  place  in  such  a  scheme,  but  it  is  by  no 
means  certain  that  his  place  is  at  its  summit."  Prof.  Minot  fur- 
ther adds  that  **  it  is  very  doubtful  whether  mammals  would  be 
regarded  as  the  highest  class  of  the  animal  kingdom  were  they 
not  our  nearest  relatives."  We  do  not,  indeed,  accept  these 
views,  and  we  are  even  of  opinion  that  Prof.  Minot  has  been 
completely  refuted  in  the  "Journal  of  Science  "  for  1881  (p.  661). 
But  they  at  least  show  that  certain  points  upon  which  Dr. 
Cleland*s  argument  partially  turns  are  still  matter  of  question. 

We  must  further  remember  that,  as  shown  by  Dr.  Clevenger, 
the  adaptation  of  man  to  the  upright  position  is  not  absolutely 
perfe^y  so  that  there  is  still  room  for  improvement.    Whether 
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we  are  travelling  in  that  diredtian  is  a  different  question.  We 
are  certainly  not  authorised  to  speak  on  behalf  of  orthodox 
Darwinists ;  but  we  doubt  whether  any  of  them  would  admit 
that  all  animal  species  are  necessarily  moving  upwards.  Some 
of  them  are  retrograding ;  some  of  them,  even  on  the  supposi- 
tion that  the  development  of  species  takes  place  "  mainly  through 
the  transmission  to  posterity  of  accumulated  chance  variations," 
may  remain  stationary.  We  do  not  know,  with  any  approach  to 
certainty  or  completeness,  all  the  conditions  under  which  varia- 
tion occurs.  Further,  ex  hypothesis  those  variations  only  will  be 
preserved  which  are  beneficial  to  the  animal.  It  may  well  be 
that  the  "  terminal  forms  "  enumerated  by  Dr.  Cleland  may  be 
such  in  which  the  vital  conditions  are  hostile  to  variation.  It 
may  indeed  be — though  the  idea  approaches  the  position  of 
Prof.  Cleland  more  nearly  than  that  of  Darwin — that  the  capacity 
of  variation  in  any  animal  line  is  not  infinite. 

We  are  very  far,  however,  from  supposmg  that  these  consider- 
ations are  sufficient  to  dispose  of  the  author's  contention.  The 
8ubje(5t  is  one  requiring  a  much  more  profound  examination  than 
it  can  here  receive.  Dr.  Cleland,  indeed,  deserves  the  gratitude 
of  biologists  for  having  raised  this  interesting  question. 


Text-Book  of  Descriptive  Mineralogy.    By  Hilary  Bauermann, 
F.G.S.     London :  Longmans  and  Co. 

Wb  have  here  a  compadl  and  clear  manual  of  the  descriptive 
portion  of  mineralogy.  The  illustrations  are  excellent  in  their 
class,  being  a  reprodudlion  of  those  used  in  the  work  of  Brooke 
and  Miller. 

In  the  introdu(5toty  chapter  we  find  some  remarks  on  mineralo- 
gical  nomenclature,  a  department  of  the  science  which  has  not 
yet  reached  perfedlion.  The  names  of  minerals  are  not  in  all 
cases  cosmopolitan.  Thus,  to  take  instances  here  quoted,  the 
substance  known  in  England  and  Germany  as  Leucite  is  called 
Amphigene  by  French  and  Italian  mineralogists,  whilst  <<  Ido- 
crase,  used  in  France  and  England,  is  equivalent  to  the  German 
Veauvian." 

The  sources  of  names  are  extremely  variable.  We  have  some 
derived  from  the  writings  of  Pliny  and  Theophrastus,  others 
from  the  German  metallurgists  of  the  fifteenth  and  sixteenth  cen- 
turies. Complimentary  names,  first  originated  by  Werner,  have 
multiplied  exceedingly,  and  however  objedlionable  in  some 
respedls,  have  at  least  the  advantage  of  brevity.  Local  names, 
the  author  justly  remarks,  may  be  either  good  or  bad.  Thus, 
when  a  very  widely-distributed  mineral  is  called  from  some  one 
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spot  where,  amongst  others,  it  may  be  found  the  principle  is 
faulty.  Or,  again,  it  is  obje<5lionable  if  the  name  of  a  consider- 
able distridl  rich  in  mineral  species  is  given  to  some  one  of  its 
produdls ;  such  name  should  as  early  as  possible  be  superseded. 

The  author's  classification  in  the  main  agrees  with  that  of 
Rammelsberg,  as  given  in  the  second  edition  of  his  "  Mineral- 
Chemie."  The  arrangement  of  Mohs  and  Breithaupt  with  a 
binary  nomenclature  like  that  prevalent  in  zoology  and  botany  he 
considers  impracfticable,  <<  the  obje<5lion  of  requiring  two  special 
names  to  indicate  a  mineral  instead  of  one  being  sufficient  to 
condemn  it  for  ordinary  use."  Here,  perhaps,  there  may  be 
room  for  a  difference  of  opinion.  We  scarcely  see  how  the  com- 
bination of  a  generic  and  specific  name  should  be  more  inconve- 
nient in  one  science  than  in  another.  However,  the  introduction 
of  the  binomial  system  in  mineralogy  would  now  occasion  so 
much  trouble  and  confusion  that  it  cannot  be  seriously  advocated. 

The  author's  families  of  minerals  are  the  native  elements,  the 
arsenides,  and  antimonides,  the  sulphides ;  the  sulpho-salts ; 
oxides;  silicates,  hydro- silicates  ;  titanates,  niobates  and  their 
analogues,  the  tungstates,  inolybdates,  and  chromates ;  sulphates, 
phosphates,  arseniates,  and  vanadiates ;  borates ;  carbonates  and 
nitrates  ;  haloid  salts ;  and,  lastly,  the  minerals  of  organic  origin. 

The  descriptions  of  the  several  mineral  species  may  be  pro- 
nounced accurate,  though  in  a  volume  not  extending  to  quite 
400  pages  elaborate  detail  has  not  been  pradlicable. 


Report  of  the  Commissioner  of  Agriculture  for  the  Year  1883. 
Washington  :  Government  Printing  Office. 

This  report  contains  very  much  interesting  matter.  The 
Veterinarian  gives  an  account  of  several  epizootics  which  are 
causing  serious  losses  to  farmers.  Foremost  stands  the  so- 
called  Texan  cattle-fever,  which  is  spreading  much  farther  to  the 
north  than  it  was  till  lately  supposed  possible.  The  frosts  and 
snows  of  severe  winters  are  unable  to  put  an  end  to  the  infedlion. 
The  disease  is  not  identical  with  anthrax,  and  the  well-known 
Bacillus  anthracis  is  absent  in  the  cattle  attacked.  The  author, 
however,  considers  that  the  diplococcus  of  the  spleen  is  the  true 
germ  of  the  disease,  and  suggests  that  it  may  be  converted  into  a 
vaccine.  The  following  observations  merit  close  investigation  : 
— **  It  is  difficult  to  understand  in  the  present  condition  of  Science 
how  it  is  possible  for  the  native  cattle  of  a  sedlion  permanently 
infe(5led  with  a  contagious  plague  to  resist  the  influences  of  the 
contagion  by  which  they  are  surrounded ;  it  is  equally  difficult 
to  understand  how  apparently  healthy  cattle  ci^n  distribute  this 
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contagion  for  so  long  a  time  after  they  leave  the  infedled  distridl ; 
and  it  surely  is  not  less  difficult  to  understand  why  the  cattle 
really  sick  of  this  contagious  disease  do  not  convey  the  contagion 
to  others." 

The  next  subje(5l  is  poultry-cholera,  which  has  been  submitted 
to  experimental  investigation.  It  appears  that  the  immunity 
gained  by  inoculation  is  retained  in  most  cases  during  the  entire 
lifetime  of  a  fowl.  Contrary,  however,  to  what  seemed  at  one 
time  probable,  the  offspring  of  insusceptible  fowls  does  not 
possess  any  special  immunity.  The  importance  of  this  disease 
may  be  judged  from  the  fadl  that  the  losses  which  it  occasions 
certainly  do  not  fall  short  of  ten  millions  dollars  annually ! 

Certain  recent  results  on  the  comparative  efficacy  of  disinfec- 
tants are  quoted,  from  which  it  appears  that  mercuric  chloride 
(corrosive  sublimate)  is  facile  princeps. 

Among  the  diseases  of  sheep  must  be  mentioned  that  pro- 
duced by  the  **  screw- worm,"  the  lava  of  a  Luciliay  which  some- 
times oviposits  in  the  nostrils  of  persons  sleeping  in  the  open 
air,  with  even  fatal  results. 

The  total  loss  in  the  United  States  from  the  diseases  of 
domestic  animals  js  fearful  to  consider.  Perhaps  the  knowledge 
of  this  loss,  and  of  the  necessity  of  studying  all  branches  of  the 
subjecft  thoroughly,  renders  the  pra(5tical  American  public  less 
susceptible  than  that  of  Britain  to  that  epidemic  lunacy  known 
as  Anti-vivisedlionism  ! 

In  the  botanical  report  some  interesting  matter  is  brought  for- 
ward. There  appears  in  the  West  to  prevail  the  notion  that 
wheat,  in  unfavourable  seasons,  will  turn  to  "  cheat "  {Bromus 
secalinus),  and  that  a  head  of  wheat  and  another  of  cheat  may 
even  grow  upon  the  same  stalk.  The  report  is  illustrated  with 
twenty-five  well-executed  plates  representing  different  grasses. 

From  the  report  of  the  Entomologist  we  learn  that  our  common 
«*  cabbage  white  "  {Pieris  rapa),  though  only  introduced  into  the 
western  hemisphere  about  1856,  has  already  spread  from  Canada 
to  the  Gulf  of  Mexico,  and  proves  more  dcstrudlive  than  any 
American  Pieris. 

Pieris  monuste,  another  cabbage  destroyer  which  occupies  the 
more  southern  States  and  spreads  to  the  West  Indies,  Guiana, 
and  Brazil,  sometimes  travels  in  swarms  of  many  thousands, 
keeping  at  about  15  to  20  feet  from  the  earth.  They  are, 
notwithstanding,  shy  and  difficult  to  capture. 

P.  oleaceay  a  native  of  the  more  northern  parts  of  the  States, 
is  noted  for  its  pugnacity.  Sometimes  a  group  of  a  dozen  will 
engage  in  a  **  free  fight "  with  such  eagerness  that  a  bird  or  a 
dragon-fly  approaches  unobserved  and  makes  havoc  among  the 
combatants. 

The  remedies  against  inse<5l  pests  require  much  further  study. 
Some  species  resist  pyrethrum,  quassia,  nitrate  of  soda,  ^"^P®"- 
tine,  carbolic  soap,  coal  oil,  salt,  lime,  red  pepper,  Scotch  snuff, 
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&c.  Paris  green  (copper  arsenite)  and  London  purple  (an 
arsenical  residne  from  the  manufadlure  of  magenta)  are  effedlual, 
but  they  are  too  dangerous  to  sprinkle  over  cabbages. 

If  we  take  this  section  in  conne<5lion  with  that  on  epizootics 
due  to  minute  living  organisms,  it  must  strike  the  most  careless 
observer  to  what  an  extent  the  supply  of  human  food,  and  hence 
the  possible  quantity  of  human  life  is  limited  by  minute  animals 
and  plants.  We  cannot  help  thinking  that  the  war  against 
**  poverty ''  can  be  more  successfully  waged  by  the  biologist  and 
the  chemist  than  by  socialistic  agitators. 


Bulletin  of  the  Philosophical  Society  of  Washington.  Vol.  VI. 
Containing  the  Minutes  of  the  Society  for  the  Year  1883, 
and  the  Minutes  of  the  Mathematical  Sedlion  from  its 
Organisation,  March  29th,  to  the  close  of  the  year.  Pub- 
lished by  the  Co-operation  of  the  Smithsonian  Institution* 
Washington :  1884. 
Among  the  most  noteworthy  papers  here  incbided  is  one  by  Mr. 
F.  A.  King  on  **  The  Prevention  of  Malarial  Diseases,  illustrating 
the  Conservative  Fundlion  of  Ague."  The  author  contends — 
and  with  a  great  show  of  probability — ^that  the  principal  fadls 
concerning  the  occurrence  of  marsh-fevers  are  best  explained  by 
the  theory  that  these  diseases  are  due  to  the  bites  of  mosquitoes 
and  other  man-haunting  sudlorial  inse<5ls.  That  the  Diptera  are 
the  great  colporteurs  of  infedlious  disease  has  been  our  opinion 
for  thirty  years,  and  until  lately  it  has  been  simply — very  simply 
— derided.  Now  the  tide  is  turning.  There  are,  however,  some 
points  on  which  we  cannot,  all  at  once,  agree  with  Mr.  King. 
He  considers  that  the  dark  hue  of  the  negro's  skin  is  prote<5live : 
— **  The  negro  is  prote(5ted  from  the  sight,  and  consequently  from 
the  bite,  of  the  mosquito ;  a  similar  protedlion  being  further 
secured  by  the  offensive  odour  and  greasiness  of  his  cutaneous 
secretions,  aided  by  artificial  inun(5tion  of  the  body  with  grease, 
paint,  and  pitch."  He  considers  malarial  melanosis  to  be  the 
«<  designed  natural  termination  of  ague, — its  conservative  fun<5lion 
—destined  to  modify  the  individual  by  defensive  adaptation 
agfainst  the  mosquito." 

We  do  not  know  in  how  far  the  negro  may  escape  the  sight  of 
mosquitoes  rather  than  does  the  Aryan.  .  Nor  can  we  say  which 
of  the  two  is  most  agreeable  to  mosquito  olfa<5lories.  But  we 
find  something  strange  in  the  author's  reasoning.  Ague  is  pro- 
duced by  mosquito  bites,  and  its  ultimate  result  is  to  render  man 
less  susceptible  to  such  bites  !  Surely,  if  Nature's  objedl  had 
been  the  protedlion  of  man,  it  might  have  been  reached  by  a 
simpler  and  more  ttk6tivt  process.  We  would  also  ask  how  it 
is  that  mosquitoes  are  prevalent  in  Lapland,  the  north  coast  of 
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Siberia,  and  other  regions  where  malaria  is  unknown  ?  We 
aditiit,  however,  that  dirty  people  are  less  generally  attacked  by 
bugs,  fleas,  &c.,  than  such  as  are  thoroughly  clean.  We  know, 
also,  on  unquestionable  authority  that  tropical  districts  free  from 
malaria  are  free  from  mosquitoes.  A  friend  of  ours,  who 
spent  some  years  on  the  West  Coast  of  Africa,  found  that  pro- 
tection from  mosquitoes  meant  pra(5tically  protedlion  from  fever. 

Mr.  G.  K.  Gilbert,  in  a  paper  on  the  **  Response  of  Terrestrial 
Climate  to  Secular  Variations  in  Solar  Radiation,"  sustains  in  a 
quantitative  discussion,  the  proposition  that  an  increase  of  solar 
radiation  does  not  augment  but  diminishes  glaciation.  Such 
rise,  though  it  increases  total  precipitation,  diminishes  snow- 
fall, and  very  greatly  increases  the  rate  of  melting. 

Mr.  J.  W.  Chickering  read  a  most  interesting  paper  on  the 
"Thermal  Bolts  of  North  Carolina."  The  general  opinion  is 
that  in  one  and  the  same  distri(5t  the  temperature  decreases 
gradually  and  regularly  with  increasing  altitude.  The  late  S. 
McDowell,  of  Franklin,  Macon  County,  North  Carolina,  a  dili- 
gent observer  in  botany  and  geology,  states  that  in  the  valley  of 
the  Little  Tennesee  River,  lying  about  2000  feet  above  the  sea- 
level,  when  the  thermometer  in  the  morning  indicates  a  tempera- 
ture of  about  26*^  F.  the  frost  line  extends  about  300  feet  in  vertical 
height,  but  then  comes  a  belt  extending  about  400  feet  in  vertical 
height  upon  the  mountain  side  within  which  no  frost  is  seen, 
delicate  plants  remaining  untouched.  Above  this  the  frost  re- 
appears. Mr.  McDowell  thinks  that  such  belts  exist  in  all 
countries  traversed  by  high  mountains  and  deep  valleys. 

Another  such  belt  has  been  traced  for  eight  miles  along  the 
Tryon  mountain-range  in  North  Carolina,  extending  between 
the  altitudes  of  1200  and  2200  feet.  Within  this  belt  vegetation 
remains  untouched  by  frost  until  the  latter  part  o'f  December, 
and  snow  does  not  lie  within  the  belt  when  the  country  both 
above  and  below  is  covered. 

Mr.  E.  J.  Farquhar,  in  a  paper  on  "  Dreams  in  their  Relation 
with  Psychology,"  discussed  several  theories  of  dreams,  and 
found  none  of  them  quite  satisfa<5tory.  He  dissented  from  the 
opinion  that  the  dream-state  is  devoid  of  originating  power.  He 
considered  that  all  the  aspedls  of  the  mind  were  capable  of  dis- 
playing themselves  in  dreams— judgment  and  moral  sense  less 
than  others.  This  he  explains  on  the  principle  that  conservation 
and  the  struggle  for  existence  apply  among  the  mental  faculties. 
Hence  the  true  charadler  of  the  mind  may  be  seen  more  clearly 
by  means  of  dreams  than  when  awake. 

Mr.  W.  B.  Taylor,  in  a  memoir  on  the  **  Rings  of  Saturn," 
maintained  that  all  the  planets,  without  exception,  have  lost  a 
very  large  amount  of  rotatory  energy^  which  may  be  chiefly 
ascribed  to  the  retarding  efliedls  of  internal  fri(5lion  from  solar 
tides. 

Mr.  A.  G.  Bell  gave  a  very  interesting  communication  on 
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**  Fallacies  concerning  the  Deaf,  and  the  Influence  of  such 
Fallacies  in  Preventing  the  Amelioration  of  their  Condition."  He 
exposes,  in  good  truth,  a  nuniber  of  very  inveterate  errors,  some 
of  which  are  of  much  wider  import  than  the  education  of  deaf- 
mutes. 

There  is  in  the  first  place  the  superstition — for  it  is  nothing 
better — that  a  majority  of  persons  bom  deaf  are  dumb  also 
because  of  defe<5live  vocal  organs. 

Another  absurd  notion  is  that  persons  born  deaf  are  idiots.  It 
is  true  that  all  deaf  children  are  dumb,  and  it  may  be  true  that 
most — Mr.  Bell  says  all — idiots  are  dumb.  But  this  is  far  from 
justifying  the  conclusion  that  all  deaf  children  are  idiots.  A 
further  mistake,  rarely  perhaps  formally  asserted,  concerns  the 
nature  of  language  itself.  **  To  unrefle(5ling  minds  it  appears 
that  we  grow  into  speech  ;  that  speech  is  a  natural  produdl  of  the 
vocal  organs."  Lastly,  comes  the  crowning  error,  still  hugged 
by  those  who  strive  to  uphold  the  do<5lrine  of  a  **  great  gulf " 
between  man  and  the  lower  animals.  •  <'  Without  speech  no 
reason,''  was  said  by  non-observers,  and,  in  spite  of  fadla,  it  is 
asserted  still  by  some  who  might  know  better. 


A  Short  Text-Book  of  Inorganic  Chemistry,  By  Dr.  Hermann 
KoLBE,  Professor  of  Chemistry  in  the  University  of  Leipzig. 
Translated  and  Edited  by  T.  S.  Humpidge,  Ph.D.,  B.Sc, 
Professor  of  Chemistry  and  Physics  in  the  University 
College'  of  Wales.     London  :  Longmans  and  Co. 

In  general  terms  text-books  of  chemistry,  inorganic  or  organic, 
have  multiplied  to  such  an  extent  as  to  become  almost  a  nuisance. 
For  at  least  five  out  of  every  six  it  would  be  difficult  to  show  any 
good  reason  why  they  should  ever  have  come  into  existence.  The 
present  volume,  however,  constitutes  a  decided  exception.  Pro- 
fessor Kolbe  as  a  chemist  takes  a  well-marked,  and,  we  fear, 
somewhat  exceptional  position.  He  is  the  great  opponent  of 
paper  chemistry — of  sensational  formulae  worked  out  upon  a 
black-board  without  a  solidly-demonstrated  basis  of  fa(5l8  to 
support  them.  He  insists  upon  clearness  of  thought  and  language. 
As  a  critic  he  is  simply  dreaded.  He  does  not  fear  to  rebuke  the 
most  admired  writers  when  he  finds  them  indulging  in  vague  ex- 
pressions  and  in  dreamy  hypotheses.  The  quantity  of  such  defec- 
tive matter  which  he  has  pointed  out  in  the  memoirs  and  treatises 
of  some  of  the  first  chemists  of  the  day  is  a  very  serious  con- 
sideration. It  would  seem  as  if  men  of  science  were  giving  too 
free  rein  to  their  imagination,  and  growing  impatient  of  the 
sober,  steady  methods  of  indu<5live  research. 
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Hence  an  English  version  of  Prof.  Kolbe's  Text-book  may  justly 
claim  a  hearty  welcome.  The  preface  alone  is  worth  notice  as 
authoritatively  enforcing  truths  too  much  overlooked  both  by 
teachers  and  students.  He  writes : — '*  The  chemist  has  to  learn, 
not  by  reading,  nor  by  hearing  alone,  but  both  by  hearing  and 
seeing.  A  person  who  has  not  seen  the  phenomena  produced  by 
the  union  of  oxygen  and  hydrogen,  for  example,  can  have  no  clear 
conception  of  them  nor  of  the  chemical  change  which  they  involve. 
Nothing  is  more  foolish  than  the  opinion,  which  I  have  often 
heard  from  young  medical  students,  that  chemistry  can  be  studied 
from  books  alone.  .  .  .  The  science  is  learnt  in  the  laboratory, 
not  in  the  ledlure-theatre.  The  most  that  can  be  done  in  ledlures 
is  to  prepare  the  student  for  successful  work  in  the  laboratory. 

.  .  .  The  problem  of  the  le<5lurer  on  chemistry  is  to  give 
his  hearers  an  idea  of  chemical  processes  and  the  most  important 
chemical  theories  without  burdening  their  memories  with  a  large 
number  of  mere  fadts,  and  thus  to  prepare  them  to  acquire  an 
accurate  knowledge  of  chemistry  by  their  own  practical  work.'' 

We  must  beg  to  call  for  a  moment  attention  to  the  last  five 
words.  In  them  lies,  we  submit,  the  key  to  the  unquestionable 
superiority  of  the  German  system  of  higher  education  to  that 
which  we  still  cling  to  in  England.  The  English  student  <'  reads  '* 
for  a  degree,  for  honours.  The  German  student  <'  works  "  or 
"  investigates."  Hence  the  German  achieves  greatness  in  virtue 
of  his  training,  whilst  the  Englishman,  if  he  rises  to  eminence, 
does  it  in  spite  of  his  training. 

It  need  scarcely  be  said  that  in  the  original  text  of  Prof.  Kolbe's 
work  there  is  no  reference  to  any  examinations  or  "  syllabus.*' 
Here,  however,  the  editor  steps  in,  remarking  that  <'  in  adapting 
the  book  for  English  students  certain  alterations  and  additions 
were  necessary."    Eheu  I 


The  Round  Table  Series.     (III.)    John  Ruskin,   Economist. 
Edinburgh :  William  Brown. 

We  have  here  a  pamphlet  which  will  amply  repay  thoughtful 
perusal,  and  which  indeed  ought  to  be  studied  by  every  man  and 
woman  of  culture.  The  author  (Mr.  Patrick  Geddes),  whose 
name  appears  not  on  the  title  page  but  at  the  end  of  his  treatise, 
is  not  a  mere  litterateur^  but  a  man  who  has  been  trained  to 
scientific  research,  and  has  proved  himself  therein  no  mean 
proficient. 

We  may  be  asked  what  assistance  an  aptitude  for  or  a  profi- 
ciency in  scientific  investigation  can  give  to  any  man  m  the 
appreciation  of  John  Ruskin?  Is  he  not  a  Bestianan  and  an 
opponent  of  Evolution  ?     Has  he  not  blasphemed  entomology, 

VOL.  VI.  (THIRD  SSRIBS)  ^  ^ 
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and  indeed  all  the  branches  of  biology  which  deal  with  the  tinier 
forms  of  animal  life  ?  Does  he  not  confound  together,  under 
one  common  anathema,  science  and  what  is  commonly  called 
"  applied  science,"  making  the  former  responsible,  as  an  accom- 
plice before  the  fadl,  for  all  the  sins  of  the  latter?  Lastly, 
though  not  least,  is  he  not  prone  to  imagine  moral  causes  for 
physical  effedts  7 

All  this  Mr.  Geddes  does  not  seek  to  deny.  But  he  discusses 
Mr.  Ruskin  in  his  charadler  as  an  economist,  or  rather  as  an 
assailant  of  the  orthodoxies  of ''  poleetical"  economy.  He  refers 
here  to  the  highly  strained  relations  between  '<  the  economists 
on  the  one  hand  and  the  cultivators  of  the  preliminary  sciences  on 
the  other."  This  state  of  things  is  shown  <'  not  merely  by  the 
almost  complete  suspension  of  relations  between  the  two  camps, 
or  by  the  fadt  that  only  here  and  there  a  scientific  society  accepts 
economic  communications,  but  also  by  the  frequent  occurrence 
of  positive  battle."  The  author  speaks  of  the  proposal  first 
formerly  made  in  1876,  to  cut  off  the  Economic  Sedtion  (of  the 
British  Association)  root  and  branch,  as  no  better  than  a  disgrace 
to  a  scientific  association."  This  proposal  we  have  supported, 
and  continue  to  support  in  the  belief  that  this  sedlion  offers  a 
nidus  for  the  bacilli  of  political  agitation,  which,  in  the  interests 
alike  of  abstradl  research  and  of  pradlical  invention,  we  would 
treat  with  the  most  adlive  germicide. 

But  we  can  raise  a  further  question  :  Are  political  economy 
and  sociology  two  synonymes  ?  We  say,  no !  Political  economy, 
as  far  as  we  understand,  views  man  merely  as  a  producer,  accu- 
mulator, and  consumerof'*  wealth,"  all  his  other  fund^ions  being 
substantially  ignored. 

Now  to  proceed  thus  is,  we  admit,  perfedlly  legitimate  as  a 
scientific  artifice  for  convenience  of  study.  To  take  an  illustra- 
tion: Suppose  that  nothing  definite  were  known  concemin^^ 
human  anatomy  and  physiology,  it  would  be  quite  justifiable  if  a 
number  of  men  fell  to  work  to  study  the  respiratory  organs  and 
their  special  function,  ignoring  all  the  rest  of  the  system.  By 
so  doing  they  would  doubtless  make  more  rapid  progress  than  if 
they  had  plunged  at  once  into  the  study  of  the  whole  man.  But 
if  they  assumed  that  this  limited  knowledge  was  human  physio- 
logy they  would  be  under  a  grievous  error.  Worse  still  if  they 
undertook  to  pradlise  medicine  in  the  sole  light  of  their  results, 
it  would  be  the  vilest  and  most  dangerous  quackery,  far  worse 
than  the  empirical  routine  of  their  predecessors. 

Now  this  is  just  what  the  Economists  have  been  doing.  They 
have  taken  their  shred  of  a  science  for  sociology,  and  they  have 
sought  to  find  within  it  a  hygeiene  for  the  body  politic. 

Now  Mr.  Ruskin  and  Mr.  Geddes  see  the  short-comings  and 
miserable  deficiencies  of  the  economic  view.  According  to  it 
<<  value  does  not  reside  in  commodities  themselves,  and  is  no 
more  to  be  found  in  a  loaf  of  bread  than  in  a  diamond,  in  water, 
or  in  air." 
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Mr.  Geddes  writes : — "  But  the  economist^  continuing  to 
explain  that  things  have  no  other  value,  i.e.,  that  phenomena 
have  no  other  aspe(5t,  merely  expresses  the  indisputable  fadt  that 
they  have  no  other  aspedl  for  him ;  that  the  question  of  what 
loaf  and  diamond  may  mean  to  physicist  and  physiologist  has 
not  occurred  to  him.  .  .  Let  us  walk  out  into  the  world,  look 
about,  try  to  express  loaf  and  diamond  in  terms  of  adlual  fadl, 
and  we  find  that  physical  and  physiological  properties  or 
'  values'  can  indeed  be  indefinitely  assigned  :  the  one  is  so  much 
fuel,  its  heat-giving  power  measurable  in  calorimeter,  or  in  a(5tual 
units  of  work,  the  other  a  definite  sensory  stimulus,  varying 
according  to  Fechner's  law." 

In  much  the  same  spirit  Mr.  Ruskin  very  justly  says : — 
"  Intrinsic  value  is  the  absolute  power  of  anything  to  support 
life.  A  sheaf  of  wheat,  of  given  quality  and  weight,  has  in  it  a 
measurable  power  of  sustaining  the  substance  of  the  body;  a 
cubic  foot  of  pure  air,  a  fixed  power  of  sustaining  its  warmth  ; 
and  a  cluster  of  flowers  of  given  beauty,  a  fixed  power  of  enliven- 
ing or  animating  the  senses  and  heart." 

In  this  same  connedlion  we  find  another  passage,  which  we 
must  quote  in  illustration  of  those  views  of  Ruskin  which  the 
author  is  advocating : — 

**  It  is  among  the  chief  claims  to  honourable  memory  of  the 
late  Stanley  Jevons  that  he  called  attention  to  the  wasting  coal- 
supplies  of  Britain,  and  demanded  their  economisation,  thus 
gripping  the  essential  fa<5l  that  our  coal  is  not  merely  an  objedt 
of  subjedlive  value  and  therefore  exchange,  but  the  fixture  and 
embodiment  of  a  definite  quantity  of  stored  energy,  within  which 
our  modern  industrial  activities  find  a  stern  and  calculable  limit. 
The  question  of  coal-economy  is  then  not  in  any  wise  the  maxi- 
mising of  the  wealth  of  individual  coal-masters  or  coal-percent- 
agers,  as  Mr.  Ricardo  would  have  explained,  neither  the  increas- 
ing of  miners'  wages,  as  their  official  economists  would  say, 
but  in  the  relation  of  adlual  supply  to  existing  and  future 
demand.  In  detailed  criticism  of  the  nature  and  purposes  of 
such  demand,  and  the  taking  definite  adlion  against  that  waste 
(of  99  per  cent  or  so)  in  diffused  heat  and  still  better  diffused 
soot,  amid  which  the  economist  of  market  place  and  academe 
complacently  preaches  *  laissez-faire*  and  Mr.  Ruskin  the 
reverse." 

True,  indeed,  but  the  teachings  of  Mr.  Stanley  Jevons,  though 
their  intent  was  doubtless  as  Mr.  Geddes  here  contends,  wrought 
little  save  evil.  They  were  laid  hold  of  as  no  unimportant 
'fa(5lor  in  the  production  of  the  fearful  coal  £amine  of  1872-73,  all 
the  consequences  of  which  are  not  yet  at  an  end.  The  orthodox 
economist  would  say  bitter  words  and  urge  the  doing  of  bitterer 
things  against  a  robber-knight — could  one  exist  in  our  happy 
days,  who  should  build  his  castle  by  the  Thames  or  the  Great 
Northern  Railway,  and  extort  heavy  toll  on  all  commodities 
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passing*  But  when  a  <<  ring  "  interposes  between  producer  and 
consumer  in  a  more  sneaking  but  even  more  effetflual  manner, 
he  persuades  himself  and  tries  to  persuade  others  that  the  public 
are  benefited ! 

Many  persons  who  read  the  pamphlet  before  us  will  learn  with 
surprise — ^in  this  case  a  wholesome  emotion — that ''  supply  and 
demand,"  wealth,  utility,  capital,  and  labour,  all  the  words,  in 
short,  which  the  economists  spell  with  initial  capitals,  are  mere 
anti-scientific  figments,  like  the  **  dormitiveness  "  of  opium  talked 
of  by  Moli6re's  physician.  They  will  learn,  also,  what  they  ought 
to  have  known  before,  that  to  maximise  produ(5tion  is  not  the 
ultimate  end  and  aim  of  a  rational  community.  They  will  find 
that  Ruskin,  in  the  true  spirit  of  the  Evolutionist  philosophy, 
whose  letter  he  often  decries,  denounces  the  modem  falsehood  of 
the  equality  of  all  men.  He  endorses  Stuart  Mill's  "  terrible 
diAum  that  it  is  doubtful  whether  the  use  of  machinery  has  yet 
lightened  the  day's  toil  of  a  single  human  being." 

Mr.  Geddes  writes,  too  truthfully : — **  A  modern  city,  however 
stupendous  its  wealth^-on  paper — has  after  all  hardly  any  ulti- 
mate produ<5ls  to  show  save  a  sorry  aggregate  of  ill-constru<5led 
houses,  mean  without  and  unhealthy  within,  and  containing  but 
little  of  permanent  value ;  for  the  rest  hideous  dirt  and  darkness, 
smoke  and  sewage  everywhere  rwhich  Boards  of  Works,  Metro- 
politan and  other,  will  not  purim,  as  if  its  inhabitants  had  abso- 
lutely framed  an  ideal  of  a  short  life  and  a  dismal  one,  with  which 
they  are  dull  enough  to  rest  content."  It  will  be  found,  in  short, 
on  a  careful  perusal  of  this  pamphlet,  especially  if  read  in  con- 
ne<5lion  with  Mr.  Ruskin's  own  later  works,  that  he  is  no  mad 
enthusiast,  no  dreamer,  but  "  the  highest  pradlical  exponent  of 
Darwin ! " 

Our  space  is  drawing  to  a  close,  but  we  must  quote  the  author's 
remarks  on  education,  with  almost  every  word  of  which  we  heartily 
agree : — "  For  two  distmdl  tendencies  are  at  work  in  our  modem 
universities  and  schools,  the  dominant  one  deliberately  preferring 
memory  of  mere  words  to  observation  of  fa<5ls  and  reasoning 
therefrom^  which  should  be  supplied  by  discipline  in  science,  and 
more  memory  of  words  for  that  co-ordination  of  hand  and  eye 
which  is  supplied  by  pradlice  in  the  arts,  and  substituting  verbal 
test  of  competitive  examination  for  pra<5tical  test  in  life.  One  is 
the  school  of  Cram,  evolving  towards  a  Chinese  ;  the  other  the 
school  of  Culture,  evolving  towards  a  Greek  (prse-Socratic) 
ideal,  or  more  accurately  towards  Tartarean  and  Olympian  ideals 
respedlively." 

He  who  thinks  and  writes  thus  is  a  man  after  our  own  heart* 
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CORRESPONDENCE. 


•*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fadls  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


HYLCIDEALISM. 

Constance  Arden  seems  to  be  very  angry  upon  the  comments 
which  have  appeared  in  the  "  Journal  of  Science  '*  upon  the 
pamphlet  by  C.  N.,  of  which  she  avows  herself  to  be  the 
authoress.  Being  so,  I  must  say  that  C.  N.  has  not  done  justice 
to  Constance  Arden.  C.  N.  is  a  poor  reasoner,  judging  by  the 
work,  but  Constance  Arden  can  defend  herself.  I  never  could 
suppose  that  C.  N.  and  Constance  Arden  were  of  the  same  sex, 
but  now  the  authorship  is  avowed  I  can  discern  it  in  the  pecu- 
liarity of  the  marshallings  of  the  subjed^.  F.  P.  L.  appears  to 
have  had  a  juster  conception  of  the  capabilities  of  womankind, 
and  read  the  riddle.  Women  may  "  stoop  to  conquer."  Was 
this  Constance's  idea  ?  An  article  in  the  **  Journal,*'  a  critique 
on  Dr.  Huxley's  automatum,  I  read,  and  thought  was  written  in 
a  pleasing,  argumentative  style  :  however  much  I  dissented  from 
the  hypothesis  to  which  she  gave  her  support,  I  must  confess  I 
did  not  catch  the  conned^ing-link,  and  the  more  especially  when 
Constance  Arden  animadverts  upon  the  criticism  on  Captain 
McTaggart's  Hylo-Idealism,  wherein  she  avows  its  Materialism 
or  Monism  !  Nor  could  I  conceive  that  the  philosophising  of 
Constance  Arden  could  have  condescended  to  the  bald  hypotheses 
of  C.  N. 

I  do  not  know  whether  the  lady  intends  the  first  three  lines  of 
her  correspondence  in  the  August  number  of  the  "  Journal  "  for 
me,  but  I  do  not  feel  guilty  of  gross  ''misconceptions"  or 
*'  abusive  language."  She  should  remember  my  remarks  were 
wholly  diredled  to  the  matter  in  question, — i.e.,  to  the  treatise, 
and  not  to  the  author,  and  had  I  known  the  author  to  be  a  woman 
I  might  have  modified  the  disgust  which  her  treatment  of  the 
subjedl  excited  in  me.  Hypotheses  driven  about  in  every  direc- 
tion :  now  Theologies ;  now  Mr.  Bradlaugh ;  now  the  French 
Revolution,  with  its  Dynamics  and  Atheism — all  hashed  together 
and  presented  as  hypotheses  in  proof.  The  wantings  or  excel- 
lences of  one  or  all  of  them  appear  to  me  nothing  to  do  with  9^ 
question  which  should  be  purely  philosophical, 
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The  Hylo- Idealistic  theory,  could  it  even  be  made  clear  in  its 
proofs  as  the  light  of  day,  would  never  answer  the  needs  of  a 
civilised,  or  of  even  a  savage,  community.  The  whole  system 
would  be  regulated  by  the  rule  of  thumb;  those  who  were 
strongest  and  most  rapacious  would  take  all.  There  have  been 
many  Utopias,  not  one  of  which  has  answered  the  requirements 
of  reality.  Even  Communism — ^tried  by  the  Early  Christians, 
and  proved  by  them  to  be  an  utter  failure— could  not  exist. 

It  has  always  struck  me  as  a  curious  fa<5l  that  women,  when 
disappointed  in  their  true  mission  (I  shall  not  say  any  more  about 
lago's  conclusions),  generally  take  to  extreme  theological  rituals 
or  discipline,  usually  as  devout  collaborateurs  with  sucking 
bishops, — 1.«.,  with  acute  mental  saintly  curates,  who  all  think 
they  carry  a  mitre  in  their  knapsack, — ^but  C.  N.  or  C.  A.  seems 
to  have  taken  the  other  tack,  and  worships  the  inert  instead  of 
the  ideal  and  the  adlive.  Poor  Lady ;  be  she  maid,  wife,  or 
widow,  I  wish  for  her  more  wholesome  idiosyncracy,  and  that 
she  may  arrive  at  the  conclusion  that  animals  are  something 
more  than  automata ;  that  in  the  construdlion  of  worlds  and 
natural  phenomena  there  were  other  elements  than  chance  ;  that 
the  things  of  sense  are  of  stable  consistency  (phenomenal  ob- 
jedts),  and  are  something  more  than  the  creation  of  human 
brains ;  and  that  the  brain  itself  is  but  an  animal  produdl  pro- 
gressing with  animal  development,  and  that  it,  in  fadt,  is  but  an 
engine  of  a  manifestation  instead  of  the  creator  of  its  own 
manifestation. 

In  conclusion  I  would  say  my  obje<5l  was  not  to  wound 
feelings,  but  to  show  up  absurdities  depi<5led  as  truths,  and  to 
expose  the  crude  philosophisings  intended  as  expositions.  It  is 
quite  true  that  no  real  thinker  or  searcher  for  truth  would  have 
been  misled  bv  the  rhapsodies ;  but  unhappily  in  our  world  of 
men  there  are  few  real  thinkers  or  true  searchers  for  truth.  The 
rabble — i.e.,  the  unthinkers,  caught  by  the  glare  of  words  and 
possible  advantages — accept  the  most  absurd  hypotheses  for 
for  veritable  truth,  and  are  easily  misled,  as  we  daily  experience 
in  the  rabble  teachings  of  the  times.  Hylo-Idealism  is  one  thing, 
but  the  intelligent  conception  of  things  as  they  be  is  quite 
another. 

S.  Billing. 


HEALTH    EXHIBITION    NOTES. 

In  your  notes  on  the  above  mention  is  made  of  the  use  of  a 
mixture  of  lead  and  tin  for  tinning  brass  and  copper  vessels. 
The  quantity  of  tin  necessary  for  this  is  so  exceedingly  small 
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that  lead  would  never  be  used  except  by  the  most  disreputable 
makers  of  the  cheapest  and  commonest  articles,  who  are  cut 
down  to  farthings  in  their  prices  by  middlemen  having  no  reputa- 
tion to  lose.  To  suggest  that  such  a  mixture  is  used  by  any 
decent  maker  of  tinned  articles  is  an  injustice  to  the  trade  gene- 
rally, which  certainly  should  not  be  saddled  with  the  sins  of  a 
few  rogues.  On  page  356  you  state  that ''  it  is  a  atrange  thing 
we  cannot  obtain  in  this  country  stoves  of  glazed  earthenware." 
They  can  be  obtained  from  several  English  makers, — amongst 
others  from  Doulton  of  Lambeth,  and  Cliif  and  Sons  of  Wortley, 
— but  being  costly  they  are  very  rarely  put  in  a  house  by  any 
tenant,  whose  property  they  would  remain,  and  therefore  their 
use  is  very  limited.  In  countries  where  the  winter  cold  is  ex- 
cessive, and  fuel  is  dear,  stoves  are  almost  universally  used,  and 
are  built  with  the  houses,  remaining  the  property  of  the  land- 
lord ;  whereas  in  England  very  few  will  use  any  stove,  and  being 
used  for  temporary  or  commercial  purposes  the  cheapest  and 
most  portable  forms  are  almost  always  seledled.  The  same 
remark  applies  to  gas-fires,  which,  being  used  as  a  makeshift  or 
addition  to  existing  arrangements,  are  almost  unsaleable,  except 
in  the  cheapest  possible  forms.  Few  tenants  will  go  to  the 
expense  of  removing  an  existing  fireplace  for  a  better  one,  with 
the  risk  of  having  to  remove  it  when  they  leave  the  house ;  and 
for  this  reason  there  is  little  hope  for  the  adoption  of  costly  por- 
celain stoves  or  well-made  and  well-finished  gas-fires,  both 
arrangements  being  looked  on  as  a  temporary  makeshift  to  be 
obtained  in  the  cheapest  form,  with  little  consideration  as  to 
either  beauty  or  efficiency. 

Thomas  Fletcher. 

[We  cannot  accept  *' respedlability "  as    evidence    against 
analytical  results. — Ed.  J.  S.] 


THE    METROPOLITAN    BOARD    OF   WORKS    AND 
THAMES    POLLUTION. 

Since  you  allowed  me  to  point  out  the  mistake  of  the  Board  of 
Works  in  attempting  to  purify  the  Thames  with  chloride  of  lime, 
you  will  perhaps  permit  me  to  say  a  few  words  on  the  still  more 
absurd  scheme  which  they  have  now  taken  up — treatment  with 
permanganate  of  potash  or  soda. 

It  is  doubtless  not  generally  known  to  the  ratepayers  of  London 
that  this  substance  is  generally  worth  upwards  of  £100  per  ton, 
— sometimes  as  much  as  ;S'i40  !  The  Board  are  indeed  sanguine 
enough  to  hope  that  by  setting  up  works  of  their  own  they  can 
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manufa^hire  permanganate  of  soda  at  from  £2^^.  to  ;^30  per  ton. 

Any  pradlical  maker  of  permanganate  will  laugh  at  this  notion. 
Soda  is  certainly  cheaper  than  potash,  but  the  Board  will  find 
that  permanganate  of  soda  is  much  more  difficult  to  make  than 
permanganate  of  potash,  and  that  very  much  more  than  the 
theoretical  quantity  of  alkali  is  required. 

But  even  were  they  to  succeed  in  obtaining  the  produ(5t  at 
;g'24  per  ton,  and  if  the  additional  outlay  did  not  exceed  the 
modest  £200  daily  on  which  they  calculate,  we  must  remember 
that  all  this  is  pure  waste — a  simple  addition  to  the  heavy  expense 
already  going  on.  Not  a  farthing's  worth  of  any  valuable  matter 
will  or  can  be  recovered  from  the  river ! 

In  a  sanitary  point  of  view  the  Board  are  equally  mistaken. 
To  destroy  all  the  putrescent  and  putrescible  matter  in  water  by 
means  of  permanganate,  a  very  large  quantity  of  the  disinfe(5lant 
must  be  used,  and  the  mixture  must  be  boiled  /  Otherwise  much 
of  the  organic  matter  escapes  destrudlion,  and  quietly  goes  on 
putrefying,  and  the  nuisance  continues.  We  must  also  remem- 
ber that  permanganate  has,  in  the  cold,  very  little  a(5lion  on 
those  minute  living  organisms  which  are  now  known  to  be  the 
germs  of  infedlious  disease.  I  have  seen  such  organisms  retain 
their  vitality  for  hours  in  water  tinged  a  decided  rose-colour 
with  permanganate  of  potash.  The  same  fadt  was  recorded  by 
Mr.  W.  Crookes,  F.R.S.,  in  a  communication  to  the  British 
Association,  as  far  back  as  1866.  In  short,  permanganate — 
though  it  may  remove  some  of  the  produ(5ls  and  the  outward 
signs  of  putrefadlion — leaves  the  cause  of  the  mischief  un- 
touched. 

Lastly,  the  addition  of  permanganate  to  water  leaves  it  always 
in  an  alkaline  condition, — the  very  state  most  favourable  to 
putrefaction  and  to  the  increase  of  disease  germs  1 

I  can  only  wonder  at  the  obstinacy  with  which  the  Board 
avoid  the  only  feasible  method  of  dealing  with  this  evil,  and  at 
their  ingenuity  in  devising  futile  expedients. 

Argus. 


STURGEONS. 

Are  we  to  understand  that  the  Shovel-nosed  Sturgeon  which 
<<  exhibited  on  the  surface  no  sign  of  eyes"  was  a  normal  or  an 
abnormal  specimen  ?  If  normal,  one  would  like  to  know  more 
of  its  habits.  I  have  a  theory  that  the  common  sturgeon  lives 
mainly  on  flatfish,  such  as  skates  and  thornbacks,  and  that  while 
its  snout  is  for  hunting  them  in  the  mud  or  along  sand  or  gravel, 
its  very  powerful  sucker  is  for  seizing  and  devouring  them  while 
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its  annour  is  for  defence  against  the  spines  and  thorns  of  the 
vid^im's  tail.  Perhaps  the  sucker  is  also  used  for  devouring 
spawn.  The  Sturgeon's  tail  is  heterocercal,  in  order  to  wave 
above  the  ground  while  keeping  the  Sturgeon  close  to  it.  Why 
are  sharks'  tails  heterocercal  ? 


JESSAMINE. 

A  FRIEND  has  shown  to  me  that  the  flowers  of  the  Jessamine  are 
visited  by  humble  bees  which  gnaw  through  the  side  of  the  calyx, 
instead  of  thrusting  their  probosces  down  it,  and  soon  after  the 
calyx  drops,  and,  I  believe,  the  pistils  are  unfru(5tified.  Con- 
sidering the  length  of  the  humble  bee's  proboscis,  it  is  hard  to 
believe  that  it  would  have  difficulty  in  reaching  the  honey  on 
account  of  the  length  of  the  calyx,  and  I  suggest  that  it  may  be 
from  want  of  a  perch  that  it  is  led  to  abandon  the  usual  way. 
The  marvellous  way  in  which  some  flowers,  such  as  snapdragons, 
are  adapted  to  give  perch  to  bees  and  to  flt  their  feet  as  they  open 
them,  seems  to  me  beyond  chance  and  unconscious  selection.  Has 
not  the  plant  a  conscious  eflbrt  towards  an  end  ?  Time  may  come 
when  Descartes's  notion  of  unconscious  mechanism  will  be  re- 
jedled  in  favour  of  plants  as  well  as  animals.  But  to  return  to 
the  Jessamine :  I  venture  to  guess  that  it  is  frud^ified  by  the  hawk- 
moth  ;  and  my  reasons  are  that  it  is  not  adapted  to  bees,  yet  its 
scent  is  to  draw  some  day  insed^  with  a  long  proboscis,  and  that 
insedl  is  either  very  light  or  it  does  not  need  a  perch,  and  in 
England  it  is  very  rare,  like  Jessamine  seed.  Indeed,  the  only 
place  where  I  have  found  the  hawk-moth  frequent,  is  the  York- 
shire coast.  Can  anyone  help  me  with  a  suggestion  ?  I  have 
re'd  (for  my  sake  don't  spell  that  past  participle  like  the  present 
tense !)  somewhere  that  all  our  Jessamines  originated  from  a 
specimen  in  Tuscany. 

Hugh  Browne. 

.  Nottingham,  August  19, 1884. 

[Our  Correspondent  omits  to  state  what  species  of  hawk-moth. 
We  have  several  in  England,  though  none  of  them  exadlly 
common. — Ed.  J.  S.] 


SEX. 


Your  argument  against  **  mad  competition  "  for  shutting  men 
out  from  marriage,  is  good  as  far  as  it  goes ;  but  it  does  not  go 
so  far  as  the  fad^  that  there  are  about  600,000  more  females  than 
males  in  the  kingdom ;  and  the  misery  comprised  in  this  fadl  is 
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beyond  measurement !  The  origin  of  sex  is  well  worthy  of  re- 
search ;  but  it  is  wonderful  how  few  and  unmethodised  are  the 
observations  on  it.  Colenso  notes  that  a  majority  of  eldest 
children  are  females.  I  have  seen  somewhere  (probably  in  one 
of  Captain  Burton*s  books)  that  in  a  distridl  of  brazil  there  are 
four  females  to  one  male,  and  I  have  read  something  similar 
of  the  Philippine  Islands  :  then  we  have  a  few  fadls  or  disputes 
about  the  produd^ion  of  sex  in  bees,  caterpillars,  &c.,  and  it  is 
said  that  short  eggs  produce  hens  and  long  eggs  produce  cocks. 
Poultry  keepers  are  said  to  have  a  way  of  telling  the  sex  of  an 
^%%  by  observing  the  germinal  spot  through  the  shell,  and  Earl 
Spencer  noticed  a  disproportion  of  sex  among  the  progeny  of 
particular  bulls ;  but  such  loose  observations  are  not  science. 
Let  us  have  science. 

Why  should  I  not  make  you  my  Matrimonial  Gazette  ?  I 
have  emerged  from  the  '*  mad  competition,"  but  I  have  been  four 
years  a  widower  from  want  of  meeting  the  right  lady,  although  I 
am  vain  enough  to  think  that  Captain  Galton  would  not  obje(5l  to 
put  me  in  his  list  of  eligibles  on  any  ground,  mental,  moral,  or 
bodily.  Applications  may  be  sent  to  you  !  They  must  be  from 
friends,  not  from  the  ladies  themselves. 

Widower. 

August  9, 1884. 


BEES  AND  FLOWERS. 

I  HAVE  met  with  two  difficulties  in  the  relations  between  bees  and 
flowers  which,  perhaps,  you  or  some  of  your  correspondents 
may  solve. 

We  are  told  that  when  a  bee  sets  out  from  the  hive  on  a  honey- 
gathering  excursion  it  visits  merely  flowers  of  the  same  species 
or  at  least  of  the  same  genus.  I  should  like  to  know  how  this 
rule  a(5ls  with  respe(5ls  to  flowers  which  are  at  once  rare  and  at- 
tra(5live  to  bees.  I  have  noticed  a  very  fine  passion-flower  of  the 
blue  species  trained  against  the  wall  of  a  cottage,  about  a  mile 
from  the  nearest  village.  In  that  village,  as  far  as  I  have  been 
able  to  ascertain,  there  is  not  another  passion-flower  growing. 
Nor  are  there,  I  believe,  any  bee-hives.  Yet,  the  passion-flower 
in  question  is  abundantly  visited  by  bees,  which,  if  they  do  not 
also  visit  other  flowers  of  totally  different  orders,  must  fly  from 
and  to  a  very  great  distance,  solely  for  the  sake  of  the  twenty  or 
thirty  blossoms  generally  to  be  found  on  this  plant. 

There  is  another  difficulty  with  respedl  to  the  fuchsia.  The 
blossoms  of  this  shrub  are  well  known  to  be  remarkably  rich  in 
honey,  and  their  colours  are  fairly  conspicuous,    Yet,  as  far  as  I 
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have  been  able  to  observe,  fuchsias  are  very  rarely  visited  either 
by  bees  or  butterflies.  Is  this  due  to  their  shape,  which  affords 
no  resting-place  for  the  bees  ?  To  judge  from  their  colours  they 
should  be  entomophilous,  but  by  what  insecfts  are  they  fecun- 
dated ? 

Alastor. 


SCIENTIFIC  NOMENCLATURE. 

My  strid^ures  on  long  names  have  called  forth,  at  least  as  far  as 
chemistry  is  concerned,  a  reply  marked  both  by  courtesy  and 
ability.  But  I  fear  I  have  not  succeeded  in  making  myself  under- 
stood. I  am  no  enemy  of  system,  and  most  readily  grant  all 
the  writer  brings  forward  on  that  head.  My  contention  is  that 
long  and  so-called  significant  names  are  not  necessary  to  system. 
Thus,  to  take  an  instance  from  a  subjedl  more  familiar  to  me  than 
is  Chemistry,  if  anyone  tells  me  that  a  certain  insedl,  which  I  have 
never  seen,  belongs  to  the  family  Buprestidse  I  know  at  once  its 
embiyology  and  subsequent  development,  its  general  strudlure, 
and  its  habits.  Yet  the  word  <<  Buprestis  "  is  worse  than  un- 
meaning, it  is  mismeaning,  since  it  conveys  the  idea  that  the 
creature  concerned  is  hurtful  to  oxen.  Yet  this  word  completely 
answers  its  purpose  in  systematic  terminology,  and  is  reasonably 
short.  I  do  not  see  why  a  nomenclature  of  a  similar  character 
might  not  be  introduced  into  chemistry. 

Frank  Ferkseed. 


TECHNICAL    TRIALS. 

Your  correspondent  <<  Nomikos "  has  lately  met  both  with  a 
confirmation  and — in  part  at  least — a  refutation.  A  recent  ad^ion 
for  libel,  where  the  editor  of  a  provincial  paper  was  fined  £50 
for  reproducing  the  Report  of  a  Medical  Officer  of  Health  on  a . 
matter  or  great  public  moment,  proves  both  that  <<  technical 
trials  *'  are  not  the  most  unsatisfadory  of  all  legal  proceedings, 
and,  on  the  other  hand,  that  juries  are  not  to  be  trusted 

Cestrian. 
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WEATHER  FORECASTS, 

It  seems  to  be  overlooked  by  meteorologists  that  when  a  season 
has  taken  a  decided  charadler,  whether  as  wet  or  dry,  the  ordi- 
nary indications  of  a  change  seem  to  lose  their  meaning.  In  1879 
all  signs  of  fair  weather,  drawn  from  the  appearance  of  the  clouds, 
the  a(5lions  of  birds,  and  inse(5ts,  &c.,  were  quite  misleading. 
And  in  the  present  season  I  have  more  than  once  seen  the  com- 
monly accepted  signs  of  rain  go  for  nothing.  The  sky  may 
become  gradually  overcast,  with  dark,  ragged  masses  of  under- 
scud,— ^there  may  be  a  <<  hollow  and  a  blustering  wind,'*  swallows 
may  fly  low,  slugs  come  out  in  numbers,  bubbles  of  gas  rise  from 
ditches,  &c.,  but  the  weather  remains  dry,  or  at  the  most,  there 
is  a  sHght  shower. 

A  Dweller  in  the  Cmilterns. 


WASPS    AND    THEIR    HOURS    OF    ACTIVITY. 

Wasps  are  very  plentiful  this  year  in  my  neighbourhood,  and  I 
notice  that  twice  daily  they  have  times  of  especial  adlivity. 
From  about  half-past  9  till  11  in  the  morning  they  are  very 
busy ;  from  then  till  nearly  2  we  see  but  little  comparatively 
of  them,  and  after  that  they  resume  business  until  nearly  5  p.m. 
Is  it  known  whether  wasps  and  bees  can  recognise  any  man, 
dog,  or  horse  which  has  happened  to  disturb  them,  or  will  they, 
if  angry,  attack  indiscriminately  any  large  animal  which  happens 
to  come  in  their  way  ? 

J.C. 
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NOTES. 


We  learn  that  the  Corporation  of  Plymouth  has  subscribed  £1000 
towards  the  eredlion  of  a  Marine  Zoological  Station.  The 
general  public,  however,  seem  little  disposed  to  follow  their 
example  and  that  of  H.R.H.  the  Prince  of  Wales. 

The  Academy  of  Sciences  has  invited  correspondence  on  the 
treatment  of  cholera,  and  has  appointed  a  Commission  to  exa- 
mine the  240  letters  received.  The  result  is  summed  up  as 
follows  : — **  Secret  remedies,  means  of  no  value,  therapeutic 
agents  already  tried."  Most  of  the  writers  are  laymen,  and  they 
give  not  the  smallest  fadl  in  support  of  their  assertions. 

According  to  M.  A.  Barth61emy  the  respiratory  adl  in  the  ani- 
mal Convoluta  Sckulfzii  consists  in  the  absorption,  through  the 
cuticle,  of  dissolved  carbonic  acid  which  the  chlorophyll  present 
decomposes,  producing  oxygen.  This  oxygen  is  utilised  by  the 
animal,  very  little  being  exhaled. 

At  a  recent  meeting  of  the  Academy  of  Sciences  M.  Xamben 
referred  to  the  deplorable  custom,  still  kept  up  in  certain  country 
places,  of  ringing  the  church-bells  during  thunderstorms. 

According  to  MM.  Perrin  and  Dujardin-Beaumetz,  alcohol  is 
sometimes  present  in  the  animal  system  when  it  has  not  been 
introduced  from  without. 

M.  J.  KQnckel  ("  Comptes  Rendus  ")  shows,  in  refutation  of 
Weissmann,  that  in  the  pupa-state  of  the  Diptera  the  heart  con- 
tinues to  beat  during  the  phenomena  of  histolysis,  and  whilst 
those  of  histogenesis  begin  to  be  manifested.  The  short  epoch 
of  stoppage  of  the  heart  does  not  mark  an  appreciable  interval 
between  these  two  processes. 

MM.  G.  Bonnier  and  L.  Mangin  ("  Comptes  Rendus  **)  con- 
clude from  their  experiments  that  sunlight,  dire(5l  or  dinused, 
diminishes  more  or  less  the  intensity  of  respiration  in  the  non- 
chlorophyllaceous  parts  of  plants.     For  the  same  individuals  the 

CO 

ratio  — -?  of  the  volume  of  carbonic  acid  emitted  to  the  volume 

O 
of  oxygen  absorbed  is  the  same  in  light  and  in  darkness. 

We  hear  that  a  Ministry  of  Education  is  about  to  be  established 
in  these  realms,  and  that  this  important  office  is  to  be  filled  by 
—  Mr.  Mundella! 
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The  National  Health  Society  has  recently  issued  a  pamphlet 
on  the  Vaccination  question,  bringing  forward  some  very  decisive 
cases  in  favour  of  this  precaution. 

Why  is  Bestiarianism  an  apparently  capital  point  in  the  creed 
of  the  Positivists  ? 

According  to  the  "New  York  Sun"  a  pair  of  orioles  in 
Central  Park,  finding  the  twig  on  which  they  were  building 
their  nest  too  weak,  secured  it  to  a  branch  above  by  means  of  a 
string. 

M.  G.  Carlet  ("  Comptes  Rendus  ")  shows  that  the  venom-bag 
in  the  bee,  and  the  other  Mellifera,  is  not — as  in  the  wasps,  &c. 
— furnished  with  muscles  for  the  expulsion  of  the  poison.  The 
two  rods  of  the  sting  play  the  part  of  an  aspirator  and  an 
inje<5tor. 

Dr.  Wadsworth,  in  the  **  American  Naturalist,"  continues  his 
demonstration  that  the  interior  of  the  earth  is  not  solid. 

General  Butler  is  very  justly  rebuked,  in  "  Science,"  for 
saying  that  "the  higher  education  of  the  few  mainly  affe(5ls 
themselves." 

It  is  not  generally  known  that  Lord  Byron's  daughter  Ada, 
afterwards  Countess  of  Lovelace,  possessed  very  high  scientific 
attainments.  Her  translation  of  General  Menabrea's  exposition 
of  the  analytical  engine  of  C.  Babbage,  with  the  accompan3nng 
critical  notes,  proves  her  to  have  been  a  mathematician  of  no 
mean  order. 

M.  J.  Fischer  (**  Revue  Scientifique  ")  gives  an  interesting 
account  of  observations  on  monkeys,  especially  Macacus  rhesus. 
This  animal,  having  been  frightened  at  seeing  a  gun  discharged 
at  some  sparrows,  extended  his  fear  to  a  toy  pistol  appended  to 
his  master's  watch-chain,  and  even  to  the  figure  of  a  revolver 
in  an  armourer's  illustrated  catalogue.  Several  species  of  mon- 
keys recognise  pidlures  of  animals, — a  proof  of  the  superiority 
of  their  intelligence  over  that  of  dogs  and  elephants.  The 
rhesus  knew  the  names  of  some  sixty  to  seventy  animals  con- 
fined in  cages  in  the  same  room.  He  could  fully  understand  the 
expression  of  the  human  countenance,  could  estimate  weights, 
and  had  a  certain — though  not  strong— sense  of  number. 

Dr.  Fromont  (*«  Popular  Science  Monthly  ")  seeks  to  account 
for  swarms  of  Lepidoptera  encountered  at  sea  as  having  been 
developed  from  pupae  contained  among  the  cargo, — 9l  somewhat 
insufficient  explanation. 

Mr.  C.  M.  Hollingsworth  discusses,  in  the  "  American  Natu- 
ralist," the  theory  of  sex.  His  conclusions  differ  from  those  of 
Mr.  Starkweather  noticed  in  our  last  number,  as  he  considers 
that  the  epoch  of  fecundation  is  decisive. 
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Darwin's  views  on  the  formation  of  coral  reefs  are  being  to  a 
considerable  extent  called  in  question. 

According  to  the  '<  American  Jonmal  of  Medical  Science  "  the 
time  taken  by  the  blood  of  the  dog  in  making  the  entire  circuit 
of  the  body  is  17*5  seconds,  during  which  the  heart  makes 
51*5  pulsations. 

Dr.  C.  C.  Abbott,  in  his  ''  Rambles  about  Home/'  informs  us 
that  *'  crows  have  twenty-seven  distindl  cries,  calls,  or  utterances, 
each  readily  distinguishable  from  the  other,  and  each  having  an 
unmistakable  connedlion  with  a  certain  class  of  ad^ions.*' 

L.  Stejneger,  writing  in  the  **  American  Naturalist,"  mentions 
the  curious  fa(5l  that  the  ptarmigan,  as  well  as  other  birds  of  the 
family  of  Tetraonidas,  regularly  sheds  its  claws  every  summer. 

Mr.  J,  M.  Wade  ("  Science  ")  notices  that  certain  hairs  of 
wool  have  perfedlly  circular  perforations,  apparently  made  whilst 
growing,  by  some  creature  as  yet  unknown. 

Prof.  Winchell,  in  a  Ledture  on  the  "  Habitability  of  Other 
Worlds,  reported  in  "  World  Life,"  remarks  that  there  may  be 
beings  on  other  worlds,  and  even  on  •  this,  which  possess  more 
numerous  senses  than  do  we. 

We  regret  to  learn  that  Sir  J.  Lubbock  cannot,  as  he  intended, 
be  present  at  the  Montreal  meeting  of  the  joint  British  and 
Canadian  Associations. 

'<  Wilford's  Microcosm  *'  is  still  existent,  carries  on  its  crusade 
against  Evolution  and  the  wave-theory  of  sound,  and  speaks  of 
Prof.  Tyndall  as  "  silenced,"  because  he  is  not  willing  to  waste 
his  time  in  useless  logomachy. 

**  Science  "  advocates  the  adoption  of  the  trinomial  system  in 
the  organic  sciences. 

H.  Struve  f**  Journal  ftir  Prakt.  Chemie  *')  maintains  that  all 
animal  cells  nave  the  property  of  swelling  up  in  ether,  whilst 
nothing  similar  occurs  with  vegetable  cells. 

M.  A.  Milne-Edwards  ('<  Comptes  Rendus  ")  shows  that  the 
fcetal  membranes  of  the  aye-aye  differ  in  no  essential  charadler 
from  those  of  the  typical  Lemurians,  and  are  clearly  distinguished 
from  those  of  the  Primates  and  the  Rodents. 

M.  A.  Mairet,  in  a  communication  on  the  influence  of  intel- 
ledlual  work  on  the  elimination  of  phosphoric  acid  by  urine,  read 
before  the  Academy  of  Sciences,  concludes  that  phosphoric  acid 
is  intimately  connedled  with  the  nutrition  and  adlion  of  the  brain. 
The  brain,  when  adlive,  absorbs  phosphoric  acid  combined  with 
the  alkalies,  and  returns  it  combined  with  the  earths.  Intel- 
le<5tual  work  retards  general  nutrition,  and  modifies  the  elimina- 
tion of  phosphoric  acid  by  the  urine.  It  diminishes  the  amount 
of  phosphoric  acid  combined  with  the  alkalies,  and  increases  the 
hosphoric  acid  combined  with  the  earths.  ^  y 
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M.  Schnetzler  {**  Archives  de  Geneve  ")  states  that  the  most 
resisting  ba(5leria  are  instantly  killed  by  water  containing  one- 
thousandth  part  of  formic  acid. 

M.  Feltz  ("Comptes  Rendus")  finds  that  the  immunity 
against  '<  charbon  "  obtained  by  vaccination  does  not  extend  be- 
yond seventeen  to  eighteen  months. 

M.  Chamberland  informs  us  that  the  most  impure  waters,  if 
filtered  through  unglazed  porcelain,  retain  no  microbic  germs. 

M.  A.  Carnot  shows  that  the  quality  of  coal  depends  not 
merely  upon  the  age  and  the  circumstances  to  which  it  has  been 
exposed,  but  also  upon  the  species  of  plants  from  which  it  has 
been  formed. 

We  learn,  with  extreme  regret,  that  the  problem  of  afirial 
navigation  has  apparently  been  solved,  and  that  the  saturnalia  of 
crime  and  outrage  are  consequently  close  at  hand. 

According  to  M.  A.  Mairet  (**  Comptes  Rendus  ")  madness 
modifies — in  various  manners,  according  to  its  stages — ^the 
elimination  of  phosphoric  acid  and  nitrogen  by  urine.  It  in- 
creases the  nutritive  changes  which  take  place  in  the  nervous 
system.  The  general  nutrition  is  intensified  in  periods  of  ex- 
citement and  lowered  in  periods  of  depression. 

According  to  "  Science  '*  a  **  summer  school  "  of  Economic 
Entomology  has  been  opened  at  Cornell. 

The  scientific  world  has  to  regret  the  death  of  another  eminent 
French  chemist,  Paul  Thenard.  Discoverers  die,  whilst  speech- 
makers  and  agitators  live  on. 

The  Royal  College  of  Surgeons,  under  the  will  of  the  late  Sir 
Erasmus  Wilson,  is  likely  to  receive  a  legacy  of  £'180,000. 

Examinationism  has  just  scored  another  deplorable  triumph. 
The  ranks  of  surgeon-major  and  brigade-surgeon  are  in  future  to 
be  reached,  not  rebus  gestis, — not  by  the  practical  display  of 
skill,  tadl,  and  resources,  but  by  examinations  !  Thus  the  glib 
talker  will  here,  as  elsewhere,  be  lord  of  the  ascendant. 

We  are  glad  to  learn,  from  a  medical  contemporary,  that 
kairine  is  uncertain  in  its  adlion  and  transitory  in  its  effedls,  and 
not  to  be  compared  with  quinine. 

It  is  said  that  the  cholera  germ  described  by  Dr.  Koch  had 
been  discovered  thirty  years  ago  by  Dr.  Filippo  Pacini.  In  a 
treatise  published  by  Pacini  in  1854,  in  the  *'  Italian  Medical 
Gazette,  and  which  was  subsequently  translated  both  into  French 
and  English,  he  declares  the  cholera  due  to  the  adlion  of  *<  a  very 
simple  organism,  which  I  shall  call  the  choleraic  microbion.'' 
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I.    MORAL    EPIDEMICS    AND    CONTAGIONS. 

HE  word  "  moral  "  is  condemned  to  serve  as  a  kind  of 
general  antithesis,  whenever  such  is  needed.  Thus  it 
is  alike  employed  in  opposition  or  in  contradistin<5tion 
to  "immoral,"  to  **intelle<ftual,"  to  "logical  "  (as  when  men 
speak  of  a  moral  certainty  or  a  moral  impossibility),  and  to 
"  physical."  It  is  in  the  last  sense  that  we  shall  make  use 
of  it. 

The  contagion  of  moral  phenomena,  and  their  propaga- 
tion to  a  distance,  has  been  recognised  in  all  ages.  It  would 
be  very  superfluous  to  give  instances  of  the  spread  of  delu- 
sions, manias,  hysteric  phenomena,  &c.,  since  the  chronicles 
of  the  dancing  mania,  of  the  doings  of  the  flagellants,  and 
the  like,  are  duly  recorded  in  history. 

But  one  consideration  must  not  be  overlooked.  The 
epidemiologist  can  tell  us  of  the  inroads  of  plague,  of 
cholera,  of  smallpox.  But  they  have  no  case  on  record 
where  an  epidemic  of  higher  health,  of  increased  vigour, 
has  overspread  a  country  or  a  continent.  Just  in  the  same 
manner  with  moral  and  intelledtual  phenomena :  we  are 
familiar  with  the  spread  of  delusions,  of  follies,  but  we  find 
no  instance  of  a  sudden  and  seemingly  unaccountable  fit  of 
sound  sense  or  rationality  sweeping  over  a  body  of  men,  a 
class,  or  a  nation.  Hence  we  have  the  corollary  that  any 
"  movement  "  or  agitation,  be  it  political,  social,  or  religious, 
is  in  all  probability  essentially  morbid  in  its  origin  and  cha- 
radter.  It  is  a  pathological  phenomenon  most  prevalent 
among  individuals  of  ill-balanced  intelledt,  and  in  nations 
where  the  penumbra  of  mental  derangement  is  broadest. 
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For  instances  we  need  only  point  to  the  "  Anti-Viviseftion  " 
movement,  to  *'  Anti-Vaccinationism,"  to  the  opposition  to 
the  **  Contagious  Diseases  A<51/'  to  the  examinational  mania, 
and  the  like. 

Now  the  causes  of  the  spread  of  such  *^  movements  "  have 
not  been  hitherto  understood.  We  may  therefore,  with  ad- 
vantage, take  into  consideration  the  views  which  M.  J. 
Rambosson  has  brought  forward  in  memoirs  read  during  the 
last  few  years  before  the  Institute  of  France.  He  points 
out  that  the  spread  of  delusions  has  been  hitherto  accounted 
for  by  strange  and  contradictory  hypotheses. 

It  has  been  ascribed  to  miasms,  to  indefinite  commotions, 
to  imitation,  to  fascination,  to  witchcraft,  or  demoniacal 
obsession. 

M.  Rambosson  has  shown  that  this  contagion  depends  on 
a  single  law,  easy  to  be  demonstrated,  and  at  once  most 
simple  and  exceedingly  vast  in  its  sphere  of  adlion,  if  we 
may  judge  by  the  number  of  phenomena  which  it  governs. 

The  cause  of  the  contagion  is  due  to  the  transmission  of 
the  cerebral  movement  to  which  the  phenomena  in  question 
are  due  in  the  individual. 

This  transmission  takes  place  from  brain  to  brain,  through 
the  ambient  medium,  without  being  modified  by  its  suc- 
cessive transformations,  just,  e.g.,  as  the  materies  morbi  of 
yellow  fever  retains  essentially  the  same  charadler,  no  matter 
through  how  many  successive  persons  it  may  have  passed. 
It  reproduces,  or  tends  to  reproduce,  in  the  persons  whom  it 
reaches  the  same  phenomena  as  in  the  persons  with  whom 
it  originated,  such  as  yawning,  neuralgia,  epileptiform  phe- 
nomena, panics,  madness,  suicide,  identical  or  analogous 
crimes. 

When  it  has  reached  the  brain  this  movement  is  not  ex- 
tinguished, but  it  is  transmitted  to  the  nerves  and  muscles, 
and  is  developed  outwardly,  reproducing  the  contagious 
phenomenon. 

The  action  is,  therefore,  first  centripetal  and  then  centri- 
fugal. 

We  are  here  reminded  of  the  views  of  Professor  Gustav 
Jaeger  (see  "Journal  of  Science,"  1880,  pp.  28a  and  298), 
and  we  believe,  to  some  extent,  of  Dr.  B.  W.  Richardson 
(see  "  Journal  of  Science,"  1881,  p.  623).  But  both  these 
savants  refer  the  contagion  of  mental  afifeClions,  or  of  in- 
sanity, to  a  material  something  given  off,  and  not,  like  M. 
Rambosson,  to  a  molecular  movement  capable  of  impressing 
itself  on  neighbouring  organisms. 

The   cerebral    movement   which  propagates  itself  from 
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brain  to  brain  without  losing  its  nature  may  be  followed, 
thanks  to  the  means  which  Science  puts  at  our  disposal, 
step  by  step,  from  its  point  of  departure  to  its  point  of 
arrival,  without  being  lost  to  sight  for  a  moment  or  es- 
caping from  our  observation.  There  is  here  nothing  Jhypo- 
thetical. 

This  propagation  of  the  identity  of  the  cerebral  movement 
has  not  been  contested  by  any  of  the  savants  who  have  fol- 
lowed M.  Rambosson's  demonstration.  It  appears  that  this 
movement  produces  different  phenomena  in  different  media, 
but  without  changing  its  nature, — i.e.,  it  reproduces  identical 
or  analogous  phenomena  whenever  it  encounters  an  identi- 
cal or  analogous  medium. 

In  this  law  of  the  transmission  and  transformation  of  the 
movement  which  produces  the  contagion  there  are  two  prin- 
cipal points  to  be  considered : — 

1.  The  cerebral  movement  which  passes  from  brain  to 

brain  without  changing  its  nature. 

2.  The  reflex  a<5lion  which  this  movement  tends  to  deter- 

mine after  reaching  the  brain,  and  which  becomes 
the  proximate  cause  of  the  contagion. 

The  reflex  adlion  which  this  movement  tends  to  determine, 
and  which  realises  the  contagions  in  question,  does  not 
always  take  place,  and  this  fa£l  has  raised  some  objedlions 
on  the  part  of  those  who  are  not  perfedlly  familiar  with  the 
nature  of  reflex  aflion  in  its  different  phases.  But  these 
objedtions  do  not  affeft  the  law,  which  is  indeed  confirmed 
by  their  scientific  explanation. 

The  contagion  of  nervous  phenomena  ensues,  then,  as  the 
immediate  consequence  of  a  reflex  movement. 

All  that  is  observed  in  the  production  of  an  ordinary  reflex 
movement  is  equally  observed  in  the  propagation  or  conta- 
gion of  these  phenomena.  There  is  an  essential  difference 
in  the  origin  of  the  physiological  movement  which  produces 
ordinary  reflex  a<5lion  and  that  of  the  physiological  move- 
ment which  produces  the  contagion. 

The  first-mentioned  has  its  origin  in  the  same  person  in 
whom  the  reflex  phenomenon  is  manifested  ;  whilst  the  other, 
producing  the  contagion  or  the  propagation  of  the  pheno- 
menon to  a  distance,  has  its  origin  in  a  strange  brain  (a  very 
strange  one,  sometimes,  in  a  quite  different  sense  of  the 
term  !),  and  is  transmitted  through  the  ambient  medium  to 
the  brain  of  the  person  whom  it  attacks. 

For  instance,  digestive  troubles  or  hindrance  in  respiration 
give  rise  to  a  centripetal  movement  which  on  arriving  at  the  j 
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brain  produces  yawning.  Such  yawning  is  evidently  not 
due  to  contagion ;  it  is  symptomatic  of  some  direfl  cause, 
and  it  might  be  called  spontaneous. 

But  this  yawning  may  become  transmissible,  because  the 
cerebral  movement  under  the  influence  of  which  it  is  pro- 
duced may  be  transmitted  to  other  brains  without  altering 
its  characSler.  It  thus  gives  rise  to  an  indiredl  reflex 
adlion,  and  to  what  is  called  the  contagion  of  a  nervous 
phenomenon. 

This  indiredl  reflex  acSlion  is  very  remarkable  from  the 
origin  of  the  movement  which  determines  it,  and  must  be 
specially  distinguished  from  the  other. 

In  more  complex  cases  the  process  is  not  dissimilar.  A 
man  of  strong  will,  a  believer  in  himself,  possessing  great 
self-reliance,  or  at  least  a  great  power  of  self-assertion, — 
we  mention  here  no  names, — falls  under  the  influence  of 
**  dominant  ideas."  We  have  not  here  space  for  the  analysis 
of  the  process,  but  these  dominant  ideas  are  quickly  trans- 
ferred to  the  brains  of  others,  and  may  become  an  epidemic, 
local,  national,  or  universal.  We  may  remark  that  the 
moral  contagion  from  a  powerful  brain  is  dangerous  in  pro- 
portion to  its  power,  just  as  is  perceived  in  the  transmission 
of  diseases  from  one  animal  species  to  another. 

M.  Rambosson  has  carefully  studied  the  circumstances 
attendant  upon  this  reflex  adlion.  Careful  and  minute  ob- 
servations and  repeated  experiments  have  led  him  to  the 
following  observations : — Many  of  these  results  have  been 
recognised  in  ordinary  reflex  adtion,  but  they  catch  a  new 
light  from  the  application  thus  made  of  them  to  the  trans- 
mission or  propagation  of  nervous  phenomena.  Others  of 
the  results  have  been  newly  discovered  by  M.  Rambosson. 

I.  Those  reflex  movements  which  produce  contagion  are 
sometimes  conscious  and  at  other  times  unconscious. 
They  may  be  automatic,  instinftive,  or  voluntary  and 
refledlive. 

Thus,  for  instance,  if  any  person  yawns  in  our  presence 
we  may  allow  ourselves  to  yawn  without  being  aware  of  it, 
and  may  even  be  surprised  to  find  ourselves  yawning. 

At  other  times  we  are  perfectly  aware  that  we  are  about 
to  yawn. 

At  other  times,  again,  we  resist  the  yawning,  and  by  a 
voluntary  refle<5live  aft  we  neutralise  the  reflex  movement 
which  tends  to  display  itself  outwardly  in  the  form  of 
yawning.  And  by  frequently  repeating  this  effort  we  become 
at  last  able  to  neutralise  the  movement  without   much 
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difficulty.  This  can  be  remarked  in  all  persons  who  are 
accustomed  to  respedl  the  usages  of  good  society. 

Further,  we  remark  in  such  persons  that  they  acquire  the 
power  of  resisting  this  reflex  acSlion  instinftively,  and  even 
unconsciously,  the  refleftive  voluntary  resistance  thus  be- 
coming instincSlive  by  repetition. 

This  faft  is  important,  since  the  truth  which  it  teaches 
may  be  generalised  and  be  applied  to  other  contagious  nervous 
phenomena. 

Thus  men  who  have  reached  a  certain  stage  of  culture, 
intelleftual  and  moral,  become  proof  against  the  contagion 
emanating  from  the  platform  orator,  and,  retaining  their 
cool  judgment,  they  smile  at  his  rhetoric;  they  see 
through  his  sophisms,  and  detedl  the  nature  of  his 
quasi'isiAs.  Should  the  people  of  England  ever  reach  this 
stage,  the  professional  agitator  will  have  to  seek  some  other 
calling. 

A  number  of  automatic  movements  may,  by  attention  and 
exercise,  pass  under  the  dominion  of  the  will,  and  in  like 
manner  a  number  of  aftions  originally  voluntary  and  re- 
fledtive  may  by  dint  of  exercise  become  automatic,  and  this 
as  well  in  ordinary  reflex  adtions  as  in  those  which  give  rise 
to  contagion. 

2.  Various  similar  movements,  simultaneous  or  suc- 
cessive, may  be  produced  in  an  assemblage  of  indivi- 
duals, and  may  thus  give  rise  to  reflex  acSlions 
concurring  to  one  and  the  same  effeft.  We  see  this 
especially  in  military  exercises  where  similar  move- 
ments are  executed  together. 

Says  the  Baron  Larroy,  **  It  is  in  the  manoeuvres  of 
troops  that  precise  and  rapid  reflex  adlions  are  best  seen  and 
appreciated.  .  .  .  There  remains  an  influence  which  must 
be  taken  into  account  in  this  study  of  the  reflex  adtions  that 
is  the  influence  of  proximity,  of  individual  upon  individual. 
Contadl  in  the  ranks  produced  the  most  decided  reciprocal 
or  reflex  aftion  in  a  troop. 

"  Is  it  not,  in  a  situation  of  a  quite  different  order,  what 
may  be  observed  in  the  case  of  two  performers  singing  a 
duet,  if  they  hold  each  other  by  the  hand  ?  It  has  often 
seemed  to  me  that  thus  instindlively  approximated  by  ta(5lile 
union  they  understand  and  support  each  other  the  better^ 
giving  to  the  piece  which  is  sung  more  accord,  more  cor- 
reftness,  and  more  harmony ;  such  is  th^  reflex  aftjon  of 


music. 
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3.  The  contagious  reflex  movement,  under  the  influence 

of  the  same  causes,  is  not  exerted  equally,  nor  at  all 
times  upon  all  persons. 

Thus  if  any  one  yawns  among  those  present,  some  are  at 
once  induced  to  do  the  same ;  others  either  not  at  all  or 
only  after  a  second  or  a  third  repetition  of  the  a<5lion. 

In  an  independent  work*  M.  Rambosson  has  adduced 
some  curious  fadts  on  this  subjedl.  Thus  repetition  does 
much  to  determine  the  contagious  reflex  movement, — a  fadl 
well  known  to  physiologists  as  regards  ordinary  reflex 
movements. 

Each  separate  movement  is  added  and  accumulates,  and 
the  sum  of  all  these  separate  movements  produces  a  reflex 
aAion  more  energetic  than  if  the  whole  had  ensued  at  once. 
Series  of  experiments  have  shown  that  such  movements 
may  assist  each  other  even  when  separated  by  an  interval 
of  several  seconds. 

We  find  in  a  classical  workt  the  following  passage : — 
**  An  excitement  too  feeble  to  induce  a  reflex  movement  may 
become  effedtive  by  being  repeated.  Ten,  twenty,  thirty 
slight  shocks,  repeated  at  intervals  of  a  second,  may  in 
some  manner  add  themselves  together,  and  determine  a 
reflex  aAion  even  more  energetic  than  would  the  sum  of  all 
these  small  shocks  adting  at  once.  Mr.  Stirling  has  re- 
marked that  feeble  excitements  may  multiply  their  effe<5ls 
even  when  they  are  separated  by  intervals  of  two  seconds." 

In  certain  cases  it  has  even  been  found  possible  to  mea- 
sure the  sum  of  the  excitements  necessary  for  the  production 
of  reflex  adlion. 

4.  One  and  the  same  reflex  movement  may  produce  oppo- 

site effedts,  according  to  circumstances. 

This  phenomenon  is  important  to  establish,  since  its  ex- 
planation becomes  fruitful  by  the  light  which  it  throws  upon 
all  analogous  fadls. 

For  instance,  a  military  march  is  heard.  As  soon  as  the 
sound-waves  reach  the  brain  of  the  hearers  a  reflex  move- 
ment is  produced  which  impels  each  one  to  follow  in  his 
own  movements  the  cadence  expressed. 

We  often  see  even  children  manifest  this  with  perfedl 
accuracy. 

*  "  Les  Ph^nomenes  Nenreux  Intelleauelles  et  Moraux ;  leur  Propagation 
par  Contagion."    Paris  :  Firmin-Didot. 
f  B£CLARD*a  **  Physiologie/'  2e  part.,  p.  426. 
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The  men  marching  are  naturally  aided  by  this  movement^ 
and  follow  its  impulse  spontaneously. 

Persons  at  rest  feel  all  their  limbs  more  or  less  agitated 
by  the  same  cadence,  and  express  it  instindtively  in  one  or 
another  manner. 

This  reflex  movement  determined  by  sound-waves  may 
thus  be  recognised  in  a  very  striking  manner. 

But  here  we  are  led  to  another  important  observation ; 
this  cadence  aids,  by  the  reflex  movement,  the  men  who 
have  to  march,  sparing  them  the  fatigue  of  a  movement 
which  they  would  otherwise  have  to  give  themselves  in  a 
direft  manner. 

This  explains  the  reason,  hitherto  unknown,  of  analogous 
influences  which  are  observed  in  a  multitude  of  cases. 

For  persons  who  wish  to  remain  in  a  state  of  total  rest — 
or,  indeed,  to  aft  in  some  heterologous  manner — these 
sound-waves,  when  they  excite  their  corresponding  reflex 
adlion,  will  prove  annoying  instead  of  agreeable.  Such 
persons  will  feel  fatigued  instead  of  aided,  for,  in  order  to 
keep  still,  they  will  have  to  struggle  against  this  reflex 
movement  just  as  we  struggle  against  the  reflex  movement 
which  tends  to  reproduce  yawning,  when  we  do  not  wish  to 
yield  to  it. 

These  considerations  are  fruitful  in  consequences.  By 
their  means  we  are  led  to  recognise  the  physical  and  moral 
influences  of  music  and  of  all  the  fine  arts, — not  forgetting 
eloquence, — to  formulate  the  laws  of  this  influence,  and  to 
determine  with  precision  their  sanitary  and  therapeutical 
applications. 

This  modus  agendi  of  the  contagious  reflex  movement 
explains  fadts  to  which  it  would  seem  at  first  quite  inap- 
plicable. 

We  may  generalise  these  notions  and  explain  scienti- 
fically a  number  of  fa(Sls  which  otherwise  appear  contra- 
diftory. 

Sometimes,  for  instance,  we  love  gay  impressions,  whilst 
sometimes  we  love  melancholy  impressions.  If  we  have 
motives  for  giving  ourselves  up  to  sadness  we  have  a  satis- 
faftion  in  this  condition.  At  such  times  smiling  counte- 
nances, joyous  songs, — in  a  word  whatever  is  gay  annoys 
us,  because  we  are  obliged  to  struggle  against  the  reflex 
contagious  movement  in  order  to  remain  in  the  state  which 
we  have  chosen.  On  the  other  hand,  everything  conducive 
to  sadness  will  please  us,  because  it  agrees  with  our 
condition.    Gay  impressions  fatigue  us,  and  do  not  readily 
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exert  on  us  a  contagious  aAion,  on  account  of  the  in- 
stindtive  struggle  of  the  ego  against  the  reflex  aAion  which 
tends  to  produce  them. 

(To  be  continued). 


II.    ON   THE    DISTRIBUTION    OF   COLOURS 
IN    THE    ANIMAL    WORLD. 


IGNOR  LORENZO  CAMERANO  has  been  for  some 
time  engaged  with  the  study  of  the  distribution  of 
colours  in  the  animal  kingdom.  He  has  communi- 
cated his  results  to  the  Academy  of  Turin,  and  has  given  an 
abstraft  in  the  "  Zoologischer  Anzeiger  *'  for  July  last. 

He  first  examines  the  respeftive  frequency  of  occurrence 
of  different  colours  in  the  animal  world,  and  arranges  them 
in  the  following  order : — i,  Brown  ;  2,  black ;  3,  yellow, 
grey,  and  white ;  a,  red  :  5,  green ;  6,  blue ;  and  7,  violet, 
the  rarest.  It  will  be  observed  that  Signer  Camerano  ranks 
here  black  and  white,  and  their  mixture  grey,  as  colours. 

These  colours  are,  however,  by  no  means  equally  distri- 
buted in  the  main  groups  of  the  animal  kingdom.  Black, 
brown,  and  grey,  we  are  told,  are  more  abundant — relatively 
of  course — among  the  vertebrates  than  among  arthropods. 
Red  and  yellow,  on  the  other  hand,  are  more  frequent  in  the 
evertebrate  animals.  Green,  also,  is  frequent  among  the 
lower  animals,  with  the  exception  of  the  molluscs,  but  is 
also  abundant  in  vertebrates,  though,  it  might  have  been 
added,  not  among  mammals.  Violet  and  blue  are  the  rarest 
colours,  especially  violet,  though  we  meet  with  it  in  almost 
all  animal  groups.  White  is  very  irregularly  distributed, 
but  occurs  most  frequently  among  aquatic  forms. 

The  colours  of  animals  are,  on  the  whole,  diredtly  related 
to  the  medium  which  they  inhabit. 

Parasites  have  less  decided  and  less  manifold  colours  than 
those  which  lead  an  independent  existence. 
^    Aquatic  animals  have  in  general  more  equable  and  less 
intense  colours  than  terrestrial  forms.    Pelagic  species  have 
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rarely  striking  deep  colour, — a  faft  which  must  be  connected 
with  the  frequent  transparency  of  their  bodies. 

Sea-animals  which  live  among  Aigae,  and  in  situations 
rich  in  marine  vegetation,  have  a  more  varied  and  lively 
range  of  colouration  than  such  as  live  among  stones  or  on 
the  sandy  bottom. 

The  dull,  sombre  colouring  of  fresh-water  insedts  needs 
only  a  passing  notice. 

High-  and  strong-flying  birds  have  not,  in  general,  a  ' 
striking  colouration. 

Land-animals,  which  live  in  the  woods,  beneath  herbs, 
on  bushes,  or  on  flowers,  &c.,  have  more  manifold  and  more 
striking  colours  than  the  inhabitants  of  bare  sandy  or  rocky 
localities.  The  "  Desert  colour  **  of  the  Arabian  and  Saha- 
ran  fauna  has  been  particularly  insisted  on  by  Canon 
Tristram. 

Contrary  to  the  somewhat  premature  assertion  of  Mr. 
Grant  Allen,  there  is  no  universal  and  constant  conneftion 
between  the  colouration  of  animals  and  the  nature  of  their 
diet.  Insedtivorous,  or  rather  zoophagous,  animals,  which 
live  under  leaves  and  among  flowers,  have  often  brilliant 
and  varied  colours ;  whilst  phytophagous  species,  if  they  do 
not  regularly  inhabit  leaves  and  blossoms,  are  often  dull  and 
monotonous  in  colour. 

Still  this  generalisation  is  as  far  as  that  of  Mr.  Grant 
Allen  from  accounting  for  the  splendid  colouration  of,  e.g.^ 
the  genus  Phaneus,  devourers  of  excrement  and  carrion, 
among  which  they  have  their  dwelling. 

The  richer  an  animal  group  is  in  species  the  more  varied, 
and  in  many  cases  the  brighter,  is  their  colouring.  This 
law  is  well  illustrated  by  the  humming-birds.  But  it  fails 
us  in  not  a  few  striking  cases,  among  which  we  need  merely 
mention  the  great  group  of  the  Brachelytra,  or  rove-beetles, 
the  Harpalidae,  and  the  genus  Aphodius. 

The  development  of  colour  bears  no  direft  relation  to  the 
proportion  of  light  to  which  the  animal  is  exposed.  It  is 
rather  diredlly  conneAed  with  the  general  development  of 
animals.  Defe(5live  nutrition  and  diseases  impoverish  the 
colours. 

We  need  scarcely  add  that  the  views  of  L.  Camerano,  as 
regards  the  influence  of  light,  agree  substantially  with  those 
of  Mr.  A.  R.  Wallace. 

A  very  dry  climate  seems  to  darken  colours,  whilst  a 
very  moist  one  rather  brightens  or  lightens  them.  The 
colours  of  animals  are  modified  by  the  altitude  of  the 
station  of  a  species  above  the  sea-level.    The  higher  we 
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rise  the  more  intense  are  the  colours  which  we  en- 
counter.    • 

With  this  proposition  we  can  scarcely  agree.  A  mountain 
fauna  is  generally  speaking  more  sombre  than  that  of  the 
adjacent  plains, — a  remarkable  contrast  to  the  Alpine  flora. 
This  fadl  has  indeed  been  cited  as  an  argument  against 
Mr.  Grant  Allen's  theory  of  the  colouration  of  animals. 

Species  confined  to  islands  have  often  darker  colours 
than  those  inhabiting  continents.  This  conclusion  holds 
strikingly  good  as  regards  many  varieties  inhabiting  small 
islands. 

It  will  be  seen  that  the  colouration  of  any  given  fauna  is 
a  result  depending  on  a  complex  of  facSlors,  the  respe<Stive 
influence  of  which  it  will  not  be  easy  to  estimate. 

The  different  zoo-geographical  regions  of  the  earth  seem 
to  have  certain  more  or  less  predominating  colours. 

In  the  Palaeardlic  region  white,  grey,  black,  and  yellowish 
are  frequent ;  in  the  Ethiopian,  yellow  and  brown ;  in  the 
Neotropical,  green  and  red  predominate  ;  in  the  Indian  the 
yellow  tones  occur  very  plentifully  ;  whilst  in  the  Australian 
dark  colours,  and  especially  black,  take  the  lead. 

Generally  speaking,  throughout  the  animal  kingdom  the 
iriore  bulky  forms  have  more  monotonous  colours  than 
smaller  forms  belonging  to  the  same  group. 

In  almost  all  groups  of  animals  those  parts  which  are  less 
visible  are  often  brightly  coloured  or  spotted,  whilst  the 
other  parts  of  the  body  are  more  frequently  uni-coloured  and 
dark.  Here,  however,  we  are  reminded  of  the  very  nume- 
rous cases  in  insedts  where  the  brightest  colours  appear  to 
be  seated  in  projecting  parts,  such  as  the  extremity  of  the 
abdomen,  the  tips  of  the  elytra  in  Coleoptera  and  Hemiptera, 
the  margins  of  the  wings  in  butterflies,  &c.  So  frequent  is 
this  phenomenon  that  some  naturalists  have  thought  it  a 
proteftive  arrangement, — a  bird,  e.g,,  being  more  likely  to 
strike  at  these  brightly-coloured  out-lying  parts  than  at  the 
more  sombre  vital  regions. 

Sexual  colours  are  diredlly  connedled  with  the  general 
development  of  animals.  The  males  have  in  general  brighter 
colours.  In  many  cases,  however,  where  the  females  are 
larger  and  stronger  than  the  males,  they,  in  turn,  are  the 
more  gaily  coloured. 

The  colouration  of  young  animals  is  often  very  different 
from  that  of  the  adults,  and — where  a  sexual  difference 
exists— it  generally  resembles  that  of  the  female,  in  which 
consequently  "  Neotenism"  {see  "  Journal  of  Science,"  1884, 
P'  531)  is  recognised.    In  many  cases  the  young  of  dififerent 
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species  resemble  each  other  closely  in  their  colouration, 
though  the  adults  are  quite  distindt. 

Whilst  thus  giving  an  abstradl  of  the  very  interesting 
results  of  Signor  Lorenzo  Camerano,  we  are  fully  con- 
scious that  some  of  them — as  we  have  pointed  out — 
require  further  consideration.  It  must  have  struck  many 
of  our  readers  that  researches  on  the  colouration  of 
animals  have,  so  far,  left  the  physical  side  of  the 
question  scarcely  touched.  The  produdlion  of  the  colouring- 
matters,  their  occurrence  in  one  species  and  not  in.  another, 
and  the  mechanism  of  their  distribution  have  still  to  be 
dealt  with.  It  strikes  us  that  in  the  production  of  the 
design— in,  e.g.,  the  wings  of  a  butterfly— the  principles  of 
capillary  attraftion  and  of  diffusion  must  come  into  play. 
By  mixing  certain  colours  which  have  different  rates  of 
diffusion,  and  placing  a  small  drop  of  the  mixture  on  white 
blotting-paper,  designs  may  sometimes  be  obtained  which 
roughly  resemble  those  we  meet  with  in  the  wings  of 
Lepidoptera. 


III.    THE    HEALTH    EXHIBITION. 
No.  III. 

^NCE  more  we  return  to  this  popular  display  to  notice 
a  few  points  which  we  had  previously  overlooked. 
Disinfectants  are,  as  a  matter  of  course,  not  absent. 
As  sings  the  poet  Buchanan  : — 

<*  Down  the  steep  valley,  on  her  ass 
Rideth  the  maiden  Sanitas." 

Messrs.  Savory  and  Moore  have  a  fine  colledlion  of  the 
leading  antiseptics  of  the  day, — salicylic  acid,  phenol,  euca- 
lyptol,  thymol,  &c.  The  phenol  (pure)  is  very  slightly  tinted 
with  pink,  the  inevitable  result  of  exposure  to  light.  All 
these  specimens  are  exceedingly  beautiful. 

"  O^onine  "  deceived  us :  we  expecSled  that  it  was  some 
novel  antiseptic ;  but  behold,  it  is  a  beverage,  to  be  consumed 
instead  of  champagne. 

We  were  particularly  struck  with  the  exhibits  of  the 
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"  Iciple  "  Manufadturing  Co.,  of  Cannon  Street.  On  the 
table  was  a  common  grass-snake  (Tropidonotus  natrix),  pre- 
served in  a  liquid  named  ''  Balma/'  and  recommended  as 
being  superior  to  alcohol  for  such  purposes.  Every  natu- 
ralist will  agree  with  us  that  alcohol  is  a  most  troublesome 
article  to  carry  about  in  semi-civilised — not  to  speak  of 
savage — countries.  It  is  sure  to  leak  away  or  evaporate, 
and  is,  moreover,  in  great  danger  of  being  swallowed  by  the 
natives,  unless  they  are  Islamites, — sometimes  along  with 
the  specimens  preserved  in  it.  A  substitute  not  open  to 
these  objections  would  therefore  be  invaluable. 

It  would  have  been  well  if  the  Iciple  Company  had  exhi- 
bited comparative  specimens,  say  of  snakes,  preserved 
respedlively  in  **  Balma  "  and  in  alcohol.  But  '*  Balma  " 
has,  it  appears,  many  other  virtues ;  it  prevents,  we  are 
told,  "  mortification  in  amputations,  allays  inflammation, 
cures  cancers,  diphtheria,  croup,  whooping-cough,  thrush, 
ophthalmia,  smiillpox,  scarlet  fever,  measles,  ringworm, 
snake-bites,  and  all  kinds  of  eruptions."  If  but  a  small 
portion  of  this  is  true  the  inventor  may  rank  as  a  distin- 
guished benefadlor  to  humanity.  But  would  he  allow  him- 
self to  be  bitten,  e.g.,  by  a  cobra,  in  reliance  on  the  curative 
power  of  " Balma" ?  A  cure  for  smallpox  would  be  even  a 
greater  boon,  as  it  would  at  the  same  time  be  a  permanent 
remedy  for  anti-vaccinationism. 

**  Weiher's  Mosquito  Fluid  "  is  said  to  prevent  the  ap- 
proach of  mosquitoes.  This  preparation  may  not  impossibly 
be  the  tindture  of  marsh-rosemary  {Ledum  palustre),  a  pre- 
paration which  we  know,  from  personal  observation,  banishes 
these  pests. 

The  same  Company  manufacture  *' Crystalline,"  of  which 
they  say  that  "  its  chemical  aftion,  harmless  and  innocuous 
to  human  life,  infallibly  destroys  every  germ  of  impurity  in 
water,  leaving  it  pure,  sparkling,  and  cold.  It  is  an  essen- 
tial requisite  in  every  household,  and  should  invariably  be 
used  in  drinking  water,  filtered  or  otherwise." 

What  will  Dr.  Jabez  Hogg  say  ?  Surely  if  these  claims 
can  be  substantiated, — if  disease-germs  and  microbia  gene- 
rally in  drinking  water  can  be  infallibly  destroyed  by  a  pre- 
paration harmless  to  human  life, — the  recent  difficulty 
concerning  the  possible  admission  of  sewage  into  our  water 
supplies  is  overcome. 

But  this  important  article  by  no  means  exhausts  the  lists 
of  the  Iciple  Company.  "  Purita  "  is  described  as  *'  an 
aromatic  and  highly-perfumed  powder,  perfectly  harmless, 
but  which  afts  as  a  most  effeftive  antagonist  to  the  very 
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origin  of  parasites  and  insedls  of  all  kinds,  which  are  in- 
stantly repelled  by  its  atmosphere,  in  which  insedt-life  cannot 
exist." 

"  Weiher's  Inseft  Powder,"  which  may  perhaps  be  the 
powder  of  Pyrethrum  roseum  or  carneum,  is  thus  described  : — 
"This  excellent  preparation  is  the  only  one  which  imme- 
diately destroys  all  obnoxious  insedls,  such  as  moths,  fleas, 
bugs,  cockroaches,  ants,  &c.,  and  at  the  same  time  being 
perfectly  harmless  to  all  domestic  animals. 

Lastly,  we  shall  mention  a  new  "  Embalming  Powder." 
We  do  not,  indeed,  approve  of  the  pracSlice  of  embalming 
the  dead,  which  is  far  less  rational  than  cremation.  But  a 
preparation  which  "  at  once  arrests  decomposition  of  the 
dead  "  would  be  a  great  boon  in  dissefting- rooms,  and  to 
experts  who  have  to  undertake  toxicological  cases. 

We  think  that,  if  only  a  part  of  the  claims  made  on 
behalf  of  these  preparations  can  be  experimentally  substan- 
tiated, M.  Weiher  deserves  high  honours  and  great  emolu- 
ments as  surely  as  the  inventors  of  new  explosives,  flying- 
machines,  &c.,  merit  a  short  shrift  and  a  high  gallows. 

The  exhibit  of  the  Society  of  Public  Analysts  is  exceed- 
ingly instrudlive.  They  display  a  number  of  the  vile  mate- 
rials used  in  sophisticating  butter,  coffee,  and  other  articles 
of  diet.  In  defiance  of  united  grocerdom  they  truthfully 
proclaim  chicory  to  be  an  adulterant. 

The  comparison  between  the  sanitary  and  the  unsanitary 
houses,  placed  side  by  side,  is  indeed  instructive.  In  the 
latter  we  see  a  fair  type  of  the  class  of  *'  residences,  replete 
with  every  modern  convenience,"  which  are  let  at  from  ^^50 
to  3^75  yearly,  and  which  bribed  surveyors,  every  five  years, 
value  at  a  higher  figure,  so  as  to  raise  the  rates  and  taxes 
and  encourage  the  owner  to  raise  the  rent  likewise.  There 
is  the  sewer  carried  right  under  the  floor  of  the  building,  in 
the  form  of  doubtfully-connefted  drain-pipes ;  there  are 
water-closets,  in  the  centre  of  the  house,  without  air  and 
light;  there  is  the  soil-pipe  delivering  gases  into  the  cistern, 
and  the  absence  of  any  systematic  arrangements  for  ventila- 
tion and  for  removing  the  products  of  the  combustion  of  gas. 
But  where  are  the  improvements  to  begin  ?  The  "  sanitary  " 
house  would  probably  cost  more  to  build  than  its  unsanitary 
neighbour.  Hence  the  rent  will  be  higher.  A  vast  number 
of  people  will  thus  be  driven  to  run  the  risk  of  sickness, 
which  they  may  escape,  rather  than  encounter  higher  rents 
and  increased  local  taxation,  which  are  inevitable  evils.  The 
first  step  towards  "  sanitary  "  houses  must  be  the  elimina- 
tion of  the  middlemen  who  have  thrust  themselves  in  between 
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the  ground-landlord  and  the  tenant-occupier.  The  second 
step  would  involve  the  abolition  of  the  convention  by  which 
a  dwelling-house — in  contradistinftion  to  a  place  of  business 
— is  officially  considered  to  become  of  higher  value  as  the 
neighbourhood  becomes  dirtier,  noisier,  and  more  crowded, 
and  as  all  who  can  afford  migrate  further  out  into  the 
country,  whilst  their  place  is  filled  by  a  lower  class. 

It  will  have  been  noted  that  our  correspondent,  Mr.  Thos. 
Fletcher,  has  little  hope  for  the  introduftion  of  earthenware 
stoves  instead  of  our  dirty  and  uneconomical  fire-grates. 
He  forgets  that  such  stoves  need  not  be  costly  strudlures  of 
porcelain.  Ordinary  fire-clay  tiles  answer  just  as  well.  He 
overlooks,  too,  the  fadls  that  fuel  is  much  higher  in  price 
than  it  was  formerly,  and  that  our  winter,  though  not  so 
severe  as  that  of  Holland,  Germany,  &c.,  is  quite  as  long. 
The  fire-clay  stove  is  more  under  control  as  regards  the 
temperature  to  be  obtained  than  is  the  grate  under  any  of 
its  modifications. 

Whilst  speaking  of  sanitary  and  insanitary  houses  we 
cannot  help  referring  to  the  "  Introduftion  "  to  the  Official 
Catalogue.  A  marginal  note  speaks  of  "  former  ignorance 
regarding  sanitary  matters."  We  submit  that  popular  no- 
tions on  this  head  are  ill-founded.  The  Books  of  Moses 
and  the  Laws  of  the  Buddhists  show  an  acquaintance  with 
sanitary  science  on  a  level  with  the  knowledge  of  the  present 
day,  and  in  too  many  instances  sadly  ahead  of  its  practice. 

Says  the  Catalogue  : — "  Systematic  drainage  and  water- 
supply  for  towns  and  villages  were  not  thought  of."  What 
of  ancient  Rome,  far  better  supplied  with  water  than  London 
or  Paris,  and,  so  far  as  we  can  judge,  as  well-sewered  ?  As 
for  domestic  architefture  the  remains  of  Pompeii  are  supe- 
rior to  our  towns,  no  less  from  the  sanitary  than  from  the 
aesthetic  point  of  view, — no  jerry-work,  no  lurking  places 
for  vermin  or  for  putrescent  matter ;  everything  sound,  hard, 
compact,  so  as  to  be  incapable  of  absorbing  foul  gases  or 
fluids.  It  is  sad,  indeed,  that  with  all  the  economies  and 
all  the  over-work  of  the  modern  world  its  children  cannot 
afford  to  be  as  healthily  housed  as  were  their  predecessors 
eighteen  centuries  ago. 

The  ancients  were  certainly  not  unacquainted  with  the 
water-carriage  of  sewage,  though  we  have  no  evidence  that 
they  tried  any  method  of  purifying  waters  so  polluted.  In 
China,  indeed,  the  use  of  alum  in  cleansing  contaminated 
waters,  so  as  to  render  it  fit  for  drinking  purposes,  seems  to 
have  been  known  and  practised  from  time  immemorial.  A 
quantity  of  water  from  one  of  their  muddy,  impure  streams, 
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on  the  addition  of  a  pinch  of  alum,  seems  to  curdle  or  flake. 
In  a  few  minutes  the  suspended  matters  go  to  the  bottom, 
carrying  with  them  no  inconsiderable  portion  of  the  dis- 
solved impurities.  Indeed  the  experience  of  the  French 
troops  in  Tonkin  shows  that  the  microbia  present,  though 
not  destroyed,  are  carried  to  the  bottom,  so  that  the  clear 
supernatant  water  may  be  drunk  with  impunity. 

This  brings  us  to  one  of  the  most  interesting  features  in 
the  Exhibition, — the  process  of  the  Native  Guano  Company 
for  purifying  sewage,  waste  waters,  &c.,  before  they  are 
allowed  to  fall  into  the  rivers.  The  sewage  is  mixed  with 
clay  and  waste  animal  charcoal,  a  combination  which  power- 
fully absorbs  the  offensive  matters  dissolved  in  the  water. 
Sulphate  of  alumina,  or  the  corresponding  hydrochlorate 
(hydrated  aluminium  chloride),  is  then  added,  which  not 
only  carries  down  with  it  the  clay  and  carbon,  with  all  that 
they  have  absorbed,  but  precipitates  a  very  considerable 
proportion  of  the  organic  matters,  whether  such  may  be  in 
suspension  or  solution. 

This  process  is  to  be  seen  at  work  daily,  though  of  course 
on  a  very  reduced  scale.  We  cannot  help  referring  to  an 
error  committed  by  a  medical  contemporary,  who  stated 
that  vegetables  grown  with  the  manure  produced  by  the 
Native  Guano  Company's  process  were  equal  to  those  pro- 
duced by  the  irrigation  systenu  This  is  exceedingly  faint 
praise.  As  far  as  we  have  observed,  vegetables  grown  on 
sewage  irrigation  farms  are  deficient  in  flavour  and  firmness, 
and  soon  pass  into  a  very  offensive  putrefadlion. 

Three  firms  engaged  in  the  manufactory  of  sanitary 
earthenware — Messrs.  Doulton,  of  Lambeth ;  Cliff,  of  New 
Wortley;  and  Wilcock,  of  Burmantoft — are  distinguished 
for  the  high  quality  of  their  exhibits,  not  a  few  of  which, 
however,  though  admirable  in  themselves,  have  no  imme- 
diately apparent  conne(5tion  with  public  health. 

Painters*  colours  are  strongly  represented.  The  firms 
Griffith  and  Co.,  Freeman  and  Co.,  the  Torbay  and  Dart 
Paint  Company  (Limited),  Turner  and  Sons,  and  Hare  and 
Co., — all  display  series  of  colours  understood  to  be  free 
from  all  objecSlionable  ingredients.  A  reform  in  this  respedt 
has  long  been  needed.  White  lead,  which  is  so  extensively 
used  alone,  and  perhaps  in  even  greater  quantities  in  ad- 
mixture with  other  colours,  is  most  injurious  to  the  workmen 
employed  in  its  manufafture,  to  those  who  use  it,  and  in 
many  cases  to  the  inhabitants  of  houses  to  which  it  is 
applied.  Lead  has  been  charadlerised  as  the  meanest,  the 
most  perfidious,   of  poisons.    The  vidtim  who  gradually 
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absorbs  this  metal  into  his  system  is  often  unconscious  of 
the  evil  until  recovery  is  almost  hopeless.  We  therefore 
wish  good  speed  to  those  who  are  endeavouring  to  supersede 
the  use  of  this  treacherous  metal  alike  in  paints,  in  water- 
pipes,  in  the  linings  of  pans,  &c.,  and  in  the  glaze  of  earthen 
utensils. 

Much  has  been  said,  from  time  to  time,  about  the  possible 
mischief  resulting  from  the  use  of  arsenic  and  antimony  in 
the  arts  of  dyeing  and  printing, — not  only  in  the  colours 
employed,  but  in  mordants  and  other  accessory  preparations. 
This  question  does  not  seem  to  have  received  any  special 
attention  at  the  Health  Exhibition ;  at  least  we  have  not 
come  across  any  display  of  poisonous  dyes  and  mordants  in 
contrast  with  harmless  preparations  destined  to  supersede 
them.  It  has  been  sufficiently  demonstrated,  especially  by 
Dr.  Grandhomme,  superintending  physician  to  one  of  the 
largest  manufadlories  of  artificial  colours  in  the  world, 
that  these  dyes,  as  now  prepared  and  issued,  are  non- 
poisonous. 

In  the  so-called  **  pigment-style "  of  tissue  printing, 
where  insoluble,  mineral  colours  are,  so  to  speak,  cemented 
upon  the  tissue  by  means  of  albumen,  &c.,  poisons  are 
certainly  used,  such  as  the  arsenical  greens. 

The  use  of  arsenical  pigments  in  getting  up  wall-papers 
has  been  much  discussed  both  in  technical  and  non-tech- 
nical papers,  some  of  the  statements  appearing  in  the  latter 
b^ing  exaggerated  and  sensational.  It  will  be  noticed  by 
visitors  to  the  "  sanitary  "  and  "  unsanitary  "  houses  that 
the  papers  on  the  walls  of  the  latter  are  labelled  as 
*'  arsenical,"  whilst  those  used  in  the  former  are  marked  as 
being  "  free  from  arsenic."  In  this  case  the  green  colours 
are  evidently  for  the  most  part  chromic  oxide  or  its  insoluble 
salts. 

The  most  painful  sight  in  the  Exhibition  escaped  our 
personal  notice.  We  have  been  told  that  there  is  on  view 
a  cloak,  belonging  to  a  lady  of  title,  trimmed  with  the 
skins  of  a  large  number  of  harmless  and  beautiful  birds. 
Against  such  outrages  we  are  sure  all  naturalists  will  join 
us  in  protesting.  The  Economists,  of  course,  with  their 
wonted  narrowness  of  vision,  say  that  laws  forbidding 
such  sacrifice  would  be  "  sumptuary,"  and  therefore 
objedlionable.  We  deny  the  assertion  :  the  purpose  of  the 
needed  law  is  not  to  restrain  expense  {sumptus),  but  to 
prevent  the  wanton  extirpation  of  creatures  lovely,  inno- 
cent, and  often  diredlly  useful  to  mankind.  In  the  joint 
names  of  Science  and  Humanity  we  demand   prote£tion 

Digitized  by  VjOOQIC 


1884.]    Influence  of  Heat  and  Light  upon  Vegetation.         585 

for  the  wild  birds  against  the  fnodiste  and  the  pluntassier 
no  l6ss  than  against  the  Whitechapel  bird-catcher  and  the 
Cockney  sportsman. 


IV.  THE  INFLUENCE  OF  HEAT  AND  LIGHT 
UPON  VEGETATION. 

|R.  HELLRIEGEL  has  been  engaged  for  some  years 
in  studying  the  a(5tion  of  heat  and  light  upon  the 
development  of  plants.  His  results,  which  are  very 
important  both  from  a  pradlical  and  a  theoretical  point  of 
view,  were  made  the  subject  of  an  independent  work,*  and 
have  also  appeared  in  an  abridged  form  in  certain  German 
periodicals. 

He  lays  down  the  fundamental  position  that  the  stock  of 
nutritious  matter  which  is  placed  at  the  disposal  of  a  plant 
is  capable  of  being  utilised  and  assimilated  only  when  a 
given  quantity  of  heat  and  light  is  simultaneously  offered. 
The  life  of  the  plant  lies  within  two  well-defined  limits  of 
temperature.  These  limits  differ  not  alone  for  every  vege- 
table species,  but  for  each  physiological  fundlion. 

Near  the  lower  limit  of  temperature  all  the  vital  functions 
of  a  piknt  are  effedled  with  extreme  sluggishness,  but  as  the 
heat  augments  the  energy  of  vegetation  increases,  and 
reaches  its  maximum  at  a  certain  degree,  which  may  be 
called  the  optimum  temperature.  If  this  limit  is  overstepped 
the  vital  adlions  of  the  plant  become  feebler  again, — pro- 
bably by  reason  of  abnormal  processes  and  decompositions 
in  the  interior  of  the  cells, — and  cease  entirely  at  a  third 
upper  limit. 

The  optimum  temperature  for  the  dififerent  physiological 
fundlions  ranges  between  68°  and  104''  F.  (20**  to  40**  C. ; 
temperatures  above  laa"*  F.  (50''  C.)  have  a  destruAive  adlion 
upon  the  more  highly-organised  plants. 

Light  behaves  in  a  manner  very  similar  to  heat.  In 
complete  darkness  no  green  (chlorophyllaceous)  plant  can 

*  Beitra^e  zu  den  NaturwisBentchalUichen  Qrundlagen  des  AckerbaueB. 
Braunihweig. 
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prolong  its  normal  existence.  The  germinative  process 
alone  is  effedled  better  in  darkness  than  in  the  light.  If  a 
plant  which  has  passed  this  stage  is  completely  secluded 
from  light  the  formation  of  chlorophyll  is  prevented^  and 
any  which  has  been  previously  formed  is  destroyed.  The 
plant  becomes  pale,  the  stem  and  leaves  assume  a  quite 
anomalous  form,  and  the  amount  of  total  dry  matter 
decreases. 

The  most  important  phase  of  the  nutrition  of  plants,  the 
decomposition  of  carbon  dioxide  (carbonic  acid)  and  the 
assimilation  of  the  carbon  in  the  chlorophyllaceous  cells,  is 
purely  a  fundtion  of  light, — ^in  other  words,  it  increases  or 
decreases  with  the  increase  or  decrease  of  light. 

In  a  faint  light  the  process  of  assimilation  is  feeble  and 
tardy ;  it  increases  with  the  intensity  of  light,  and  reaches 
an  optimum  point,  which,  however,  does  not  coincide  with 
the  maximum  of  light.  Heat  and  light,  together  with  the 
rainfsdl,  form  that  complex  fadlor  in  fertility  which  is  under- 
stood by  the  terms  **  weather  "  and  ''  climate."  This  fadlor 
determines  the  quantity  of  crops  more  frequently,  and  to  a 
greater  degree,  than  the  natural  fadtor  known  as  fertility  of 
the  soil,  and  the  artificial  fadtor  of  manures. 

It  is  generally  supposed  that  the  lowest  limit  at  which 
the  majority  of  our  field-plants  are  capable  of  germinating 
is  about  39**  to  41''  F.  (4  to  5**  C).  Observation,  however, 
proves  that  this  limit  lies  lower,  approaching  32'  F.  (o**  C). 

To  decide  this  point  Dr.  Hellriegel,  in  the  winter 
1871-72,  sowed  the  seeds  of  eighteen  plants  which  he  wished 
to  study  in  a  number  of  flower-pots.  No.  i  was  kept  at  the 
constant  temperature  of  87°  C.,  No.  2  at  5*,  No.  3  at  3^ 
No.  4  at  2^  and  No.  5  at  0""  C.  The  soil  and  the  proportion 
of  water  were  alike  in  every  case.  In  this  manner  the  pots 
were  allowed  to  stand  for  55  to  60  days.  The  temperature 
of  the  soil  was  determined  at  dififerent  times  of  each  day, 
and  the  number  of  seedlings  was  noted. 

At  the  end  of  the  experiments  the  young  plants  and  the 
seeds  which  had  not  germinated  were  washed  out  of  the 
soil,  and  more  closely  examined.  The  seeds  experimented 
on  were  winter  rye,  winter  wheat,  barley,  oats,  maize,  rape, 
flax,  tares,  peas,  horse-beans,  clover,  carrots,  cress,  and 
cucumbers.  Winter  rye  was  found  to  require  the  lowest 
temperature  for  germination.  It  sprouted  at  32°  F.  (0"*  C.) 
quite  normally,  and  developed  both  its  seed-leaf  and  root- 
germ,  though  slowly.  Winter  wheat  came  next ;  it  germi- 
nated at  the  same  temperature,  though  more  slowly  than 
rye.    Barley  and  oats  required  more  heat ;  they  put  forth 
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their  seed-leaf  at  35^^°  F.  (2**  C.)  though  the  root  showed  at 
32''  P.  Maize^  as  might  be  expelled,  required  the  highest 
temperature  among  the  cereals ;  it  only  began  to  germinate, 
and  that  slowly,  at  47^°  F.  (87''  C). 

Rape  germinated  at  32"*  F. ;  flax  at  35^-**  F. ;  tares  sprouted 
well  at  32*"  F. ;  peas  and  clover  at  35^°  F. ;  beans  and  carrots 
at  37^''  F. ;  whilst  cucumber  seeds  showed  no  signs  of 
germination  even  at  47^**  F. 

It  must  not  be  supposed  that  these  results  throw  any 
light  upon  the  temperatures  required  for  the  further  deve- 
lopment of  the  different  species  of  plants.  Further  experi- 
ments were  made  in  this  direction  with  barley-seedlings. 
A  series  of  flower-pots  was  taken,  of  which  a  was  kept  con- 
stantly in  a  water-bath  at  so""  F.  (lo**  C),  b  in  one  at  68"*  F. 
(20°  C),  c  in  a  similar  bath  at  86°  F.  (30°  C),  d  in  one  at 
104''  F.  (40''  C),  and  e  stood  in  a  water-bath  exposed  to  the 
fluctuating  temperature  of  the  atmosphere.  In  each  pot 
were  set  two  barley-seedlings,  the  soil  and  the  water-supply 
being  of  course  identical  in  every  case.  The  experiment 
was  continued  from  August  9th  to  November  9th,  when  the 
plants  were  pulled  and  analysed. 

The  plants  in  e  showed  a  healthy,  equable  growth,  and  a 
good  colour,  and  were  evidently  quite  normal.  Very  similar 
were  the  plants  in  b  (at  68*  F.).  Those  in  a  grew  unusually 
slowly,  whilst  the  plants  in  c  grew  very  rapidly.  The  former 
of  these  two  lots,  however,  were  of  a  deep  luxuriant  green, 
whilst  the  latter  were  duller  and  paler  in  colour.  The  plants 
in  d,  exposed  to  a  constant  bottom-heat  of  104°  F.,  were 
pale  and  sickly,  and  lagged  behind  in  their  growth.  This 
temperature  had  evidently  an  injurious  effedl.  For  barley, 
therefore,  a  temperature  of  68°  F.  seemed  the  optimum 
point,  whilst  50**  and  86°  F.  could  not  be  pronounced  hurtful. 

Similar  experiments  were  made  with  the  seedlings  of 
other  cereals.  It  was  found  that  wheat,  in  its  first  period 
of  growth,  requires  a  considerably  higher  bottom-heat  than 
rye, — ^a  result  which  agrees  substantially  with  observation 
made  in  the  fields  in  ordinary  agricultural  praAice. 

For  rye  in  the  first  period  of  growth  assimilation  was 
found  to  be  most  adtive  at  68°  F.,  for  barley  77°  F.,  and  for 
wheat  at  86°  F. 

The  question  was  next  raised  whether,  and  if  so  to  what 
extent,  transitory  higher  temperatures  affedt  the  growth  of 
plants  injuriously. 

The  various  physiological  fundtions  of  vegetable  life  are 
not  all  best  effected  under  the  same  conditions  of  heat  and 
light,  but  require  unequal   quantities  of  both.     Thus  the 
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respiratory  process — till  lately  very  frequently  overlooked  in 
plant-life — requires  the  smallest  share  of  heat,  and  goes  on 
even  in  the  total  absence  of  light.  The  assimilation  of 
carbon  makes  higher  demands  both  for  heat  and  light,  whilst 
the  formation  of  certain  chemical  compounds  requires  a 
still  more  liberal  supply  of  both. 

These  and  other  single  physiological  fun<5lions  obtain  a 
varying  importance  for  the  general  life  of  the  plant  at  its 
different  vital  epochs.  Hence,  as  a  necessary  inference,  the 
entire  plant  requires  at  its  different  stages  different  quanti- 
ties of  heat  and  light.  As  a  general  rule,  as  a  plant 
approaches  and  reaches  maturity,  the  more  heat  and  light  it 
requires.  If  the  maximum  intensity  of  heat  and  light  does 
not  coincide  with  the  last  period  of  the  plant's  life,  but  with 
the  epoch  of  the  most  a<5live  produdlion  of  leaves,  the  total 

Jrowth  is  checked ;  the  produ(5tion,  and  consequently  the 
evelopment  of  the  seed,  is  retarded. 

If  in  this  last  period  the  supply  of  heat  and  light  is  insuf- 
ficient, the  reserve  matter  which  has  been  accumulated  in 
the  leaves  does  not  transmigrate  completely  to  the  seeds, 
but  remains  to  a  greater  or  less  extent  in  the  leaves,  in  the 
stalks,  and  in  the  seed-capsules.  Hence  the  leaves  do  not 
wither,  but  remain  green  and  juicy.  In  bad  cases  new 
shoots  are  pushed  out,  and  the  crop  never  ripens. 

As  the  intensity  of  light  and  heat  increases  regularly  from 
winter  to  summer,  and  reaches  its  maximum  from  July  to 
the  middle  of  August,  the  vegetative  times  of  plants  should 
be  so  arranged  that  the  epoch  of  the  formation  of  seed  may 
fall  about  the  end  of  uly.  The  seed-times  for  the  different 
crops  are  therefore  dictated  neither  by  custom  nor  by  eco- 
nomic circumstances,  but  by  natural  laws, — the  relations  of 
the  plant  to  the  earth's  annual  movements. 

It  is  therefore  evident  that  the  produftiveness  of  a  country 
depends  not  so  much  on  its  mean  temperature  as  on  the 
question  whether  its  supply  of  heat  is  received  at  the  right 
time.  It  has  been  demonstrated  by  other  observers,  pro- 
ceeding by  the  statistical  method,  that,  other  things  being 
equal,  the  wheat-harvest  in  England  is  simply  a  funftion  of 
the  mean  temperature  of  the  months  of  July  and  August, 
unusual  heat  after  harvest  or  in  winter  being,  as  far  as  com- 
crops  are  concerned,  simply  wasted. 

Dr.  Hellriegel  illustrates  his  conclusions  as  to  the  coinci- 
dences of  the  epoch  of  maximum  heat  with  that  of  the 
formation  of  seeds  by  the  following  experiments : — He 
sowed  barley,  under  otherwise  identical  conditions,  on  April 
2ist,  May  28th,  June  28th,  August  2nd,  and  September  ist. 
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The  first  crop  became  ripe  in  88  days,  the  second .  prema- 
turely ripe  in  87  (the  maximum  heat  and  light  happening 
too  early,  before  the  plant  was  sufficiently  mature);  the 
third  became  imperfedlly  ripe  in  150,  the  fourth  in  200,  and 
the  last  in  240  days ! 

In  another  series  of  experiments  Hellriegel  examines  the 
comparative  aAion  of  diredt  and  of  dififused  light  upon 
plants.  He  points  out  certain  disadvantages  to  which 
plants  cultivated  in  glass-houses  are  exposed.  The  motion 
of  the  air  in  an  enclosed  house  is  less  perfect  than  outside 
(though  it  must  be  admitted  that  in  England  generally  the 
movements  of  the  air  are  far  too  perfedl  for  vegetation). 
Another — and  in  our  opinion  far  more  important— -difficulty 
is  that  even  the  best  glass  is  not  absolutely  permeable  to  air 
and  light,  a  certain  portion  being  reflected  or  absorbed. 
Within  the  house  a  further  portion  of  the  light  which  has 
entered  is  absorbed  by  dark  objecSls  (plants,  pots,  soil,  &c.), 
and  converted  into  heat  which  does  not  radiate  out  at  the 
same  rate  as  it  is  produced.  Thus  the  proportion  between 
light  and  heat  is  different  within  from  without :  we  hesitate, 
however,  to  endorse  the  author's  opinion  that  this  difference 
in  proportion  is  always  disadvantageous  to  plant-life.  The 
proportion  existing  in  the  open  air  varies  exceedingly,  and 
there  are  few  conditions  more  destrudlive  to  plant-life  than 
one  which  prevails  very  commonly  during  the  easterly  winds 
of  spring,  when  intense  light  is  combined  with  a  low  tem- 
perature. It  has  been  found  that  the  blighting  effedt  of  such 
weather  may  be  counteracted  either  by  increasing  the  heat 
or  by  keeping  the  plants  temporarily  in  the  dark. 

From  Hellriegers  experiments  it  appears  that  from  two 
sets  of  barley-plants,  equal  in  number,  those  cultivated  in 
direA  sunlight  in  the  open  air  gave  4282  m.grms.  of  grain, 
whilst  a  similar  number  grown  in  diffused  light  only  yielded 
merely  873  m.grms. 

A  further  subjedt  investigated  was  the  development  of 
plants  in  light  of  different  colours.  The  author's  results  by 
no  means  confirm  those  with  wh^ch  General  Pleasanton 
astonished  the  world  a  few  years  ago. 

It  is  a  known  fadt  that  white  light,  after  it  has  passed 
through  our  atmosphere,  has  not  always  the  same  qualita- 
tive composition.  The  author  did  not  attempt  to  experiment 
with  peifecJtly  homogeneous,  monochromatic  light,  but  se- 
ledted  illuminations  in  which  rays  of  a  certain  given  wave- 
length predominated,  others  being  more  or  less  completely 
excluded.  For  this  purpose  he  used  very  large  roomy  bells 
of  coloured  glass,  which  were  kept  regularly  ventilated  by 
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means  of  a  petroleum  lamp«  Under  similar  bells  of  coloured 
glass,  plants  had  been  found  capable  of  passing  through 
their  entire  vital  cycle  without  displaying  any  anomalous 
phenomena  or  yielding  unusually  small  crops. 

To  determine  the  miluence  of  different  colours  of  light 
two  bells  were  seleAed,  the  one  of  blue  and  the  other  of 
yellow  glass,  both  of  a  medium  shade. 

The  blue  glass,  coloured  with  cobalt, — as  was  found  on 
examination  of  its  spedlrum, — transmitted,  in  addition  to 
the  blue  and  violet  rays,  the  red  and  the  green,  apparently 
unhindered,  the  orange  and  yellow  only  being  extinguished. 

The  yellow  glass,  coloured  with  carbon,  transmitted  all 
the  rays  except  the  blue  and  violet.  The  absolute  intensity 
of  the  light  was  manifestly  greater  under  the  yellow  bell 
than  under  the  blue. 

The  barley-plants  under  both  bloomed  normally,  formed 
good,  perfedt  ears,  and  ripened  finally  in  the  ordinary  manner 
without  being  distinguishable  from  other  plants  placed  for 
comparison  under  a  colourless  bell. 

The  weight  of  all  parts  of  the  plants  above  the  surface, 
when  dried,  was  from  the  yellow  bell  5291  m.grms.,  and 
from  the  blue  bell  4431. 

Two  new  pots  of  equal  size  were  then  planted  with 
sprouting  barleycorns,  and  placed  under  coloured  bells.  The 
blue  bell  was  of  the  same  colour  as  in  the  former  experiment, 
whilst  the  yellow  bell  was  darker,  and  the  absolute  bright- 
ness under  it  was  small.  The  violet  ray  was  quite  extin- 
guished, and  the  blue  nearly  so.  Both  plants  showed  nothing 
anomalous  in  their  growth  which  might  be  ascribed  to  the 
specific  aAion  of  the  coloured  light.  They  seemed  merely 
like  plants  which  had  been  partially  withdrawn  from  the 
direA  sunshine.  There  was  no  difference  between  the  two, 
save  that  the  plant  under  the  yellow  bell,  which  was  the 
darker  of  the  two,  was  the  earlier  in  showing  signs  of  weak- 
ness. The  plant  from  the  yellow  bell  gave  2*5725  m.grms. 
of  dry  substance,  and  that  from  the  blue  bell  27990. 

It  thus  appears  that  plants  are  not  very  sensitive  to  mo- 
derate changes  in  the  qualitative  composition  of  the  sunlight 
to  which  they  are  exposed. 

It  need  scarcely  be  added  that  the  wonderful  effedts  which 
have  been  ascribed  to  the  blue  ray,  or  rather  to  light  passing 
through  ordinary  cobalt-blue  glass,  cannot  be  considered  as 
scientifically  demonstrated. 
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V.    THE  HUMAN   PACB* 
By  D.  Y.  Cliff. 

^HEN  men  first  detected  that  the  voice,  sight,  hear- 
ing, smell,  and  taste  were  all  situated  in  and 
emanated  from  the  head,  he  looked  upon  it,  and 
its  contours  and  proportions  became  to  him  comparable 
and  beautiful ;  he  said,  grandly,  "  It  is  the  image  of  God  I '' 
How  much  does  the  rest  of  the  body  owe  to  carnal  passions 
and  ''  pride  of  might  ?"  Admiration  and  appreciation  have 
surely  played  a  large  part  in  our  development.  The 
intellect  animal  looks  to  the  face — has  it  an  idea  of  beauty  ? 
Do  we  recognise  "  beauty  "  in  the  brute  creation  from  long 
inbred  association,  or  have  they  themselves  had  a  hand  (or 
an  eye)  in  it  ?  The  fact  that  it  contains  scarcely  anything 
to  cringe  or  terrify  us,  at  first  sight,  would  seem  to  prove 
this  inbred  familiarity.  We  find  nature  to  be  bom  in  and 
of  ourselves.  There  are  more  dangers  in  the  artificial  pro- 
ductions of  Man  than  in  the  strudlures  of  Nature.  The 
eye  reaches  further  than  the  weapon ;  and  it  is  easier  to 
fall  from  a  window  than  from  a  tree. 

Some  say  the  national  face  does  not  change,  its  apparent 
differences  being  the  result  of  fashion — costume,  hat,  hair, 
&c.  For  my  part  it  seems  that  the  history  of  each  age  is 
painted  on  the  faces  of  its  people.  Parents  would  seem 
generally  to  anticipate  (or  form)  in  fancy  the  realities  of 
their  offspring — probably  unknowingly.  I  have,  on  several 
occasions,  been  struck  by  odd  faces  here  and  there  which 
belonged  to  a  past  age.  Some  will,  of  course,  smile  at  this. 
Once,  e.g.,  at  a  sham  parliament  in  a  Cheshire  town,  I  saw 
an  exact  reproduction  of  the  face  (as  generally  represented) 
of  the  Georgian  epoch  of  English  history.  The  high 
cheeks,  the  ruddy  skin,  particularly  the  wide  low  forehead 
with  its  distinctive  depression  (almost)  in  the  middle  of  the 
forehead  where  the  head  curves  downwards,  the  broad  face, 
the  peculiar  "  look,"  &c." 

The  face  of  Charles  I.  suggests  his  artistic  taste,  his 
theological  thoughtfulness  (so  general  then),  and  a  proud 
indifference  to  vulgar  rowdyism.  He  was  to  his  age  what 
"  Farmer  George  "  was  to  his,  and  the  Prince  of  Wales  is 
to  his — types  thereof — ^the  men  thereof  bearing  one  of  its 
varied  educations,  but  the  same  generally  under  ^ajch 
disguise. 
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It  would  be  a  long  subject  to  discuss  the  features  of  the 
different  ages  iii  English  history  and  speculate  upon  them, 
and  perhaps  foreign  to  this  journal.  It  is  this  feeling  we 
have,  this  recognition  of  a  fact,  that  hurts  our  fancies  to  see 
an  ugly  artist,  a  handsome  slave,  and  sometimes  to  wonder 
at  the  beautiful  eyes  some  of  our  domestic  animals  possess. 
We  find  an  innate  pleasure  in  gazing  on  a  handsome  face. 

The  above  causes,  no  doubt,  have  lent  a  diversity  to  the 
face  of  woman,  which  reacts  on  the  man.  The  favourite 
type  is  *'  married  up  "  in  excess  of  others,  and  effectually 
impressed  on  the  race.  To  this  we  may  trace,  probably,  the 
widely  diverged  races  of  men,  the  Mongol,  the  Negro,  the 
European,  &c.  The  transmission  of  the  family  likeness, 
paternally  and  maternally,  is  interesting  to  reilex  on.  That 
was  a  scandalous  remark,  to  me,  I  read,  I  think,  in  your 
journal,  about  the  passing  admirations  of  a  mother  being 
stamped  on  her  children's  faces.  Why  is  not  the  husband, 
the  favourite  brother,  the  sister,  the  mother,  father,  &c., 
oftener  reproduced,  if  that  be  the  case — with  the  double 
chance?  It  is  remarkable,  though,  that  the  eldest  child 
seems  very  often  to  retain  the  strongest  family  likeness. 
But  the  strong  likeness  of  brothers  and  sisters  is  an  argu- 
ment against  it.  Perhaps  this  is  largely  owing  to  their 
catching  each  other's  expressions  of  countenance  ;  and  this 
again  explaining  why  the  '*  younger  end  "  often  differ  so 
decidedly  from  their  elders — lack  of  association.  This  same 
thing  applies  to  nations;  hence  the  force  of  the  child's 
remark,  "  all  Frenchmen  seem  to  grin  alike."  A  national 
contortion. 

One  would  like  to  have  seen  the  face  of  the  Persians  who 
made  it  part  of  their  education  to  "  speak  the  truth."  We 
could  have  seen  it !  Was  the  Spartan  stern  in  aspect  who 
lived  for  his  country's  good  ?  Was  Deborah  a  Jewess  in 
her  look?  Can  we  not  read  Byron's  poetry  in  his  face, 
and  the  heaviness  of  pondering  judgments  in  Hallam's  ? 
Do  you  doubt,  as  you  look  at  Nero's  face,  that  he  could 
fiddle  whilst  Rome  burnt  ?  And  so  on ;  a  man's  mind 
shines  out  of  his  countenance,  the  face  in  repose,  or  un* 
animated,  is  the  generality  of  that  individual's  mind.  And 
so  we  turn  to  look  on  the  faces  around  us  to-day.  Are  not 
the  majority  mere  livers — mere  nonentities  ?  These  will 
not  remain  in  history,  but  they  will  form  the  nation's 
destiny ! 

Our  souls  were  filled  with  sadness  when  we  found  inanity 
behind  a  lovely  face.  Nature  lied  to  us !  Do  the  choice 
ininority  conquer  in  the  long  run  ?    It  is  one  long  fight. 
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VI.  THE  FUNCTIONS  OF  THE  CEREBRUM. 


)HE  question  is  debated  among  physiologists  whether 
or  not  the  grey  cortical  substance  of  the  cerebrum 
presents  distinct  localisation  of  functions,  so  that  the 
senses  of  sight  and  hearing  and  the  action  of  the  various 
groups  of  voluntary  muscles  may  be  referred  to  strictly 
limited  portions  of  this  stratum.  The  affirmative  view  is 
chiefly  advocated  by  Professor  Munk. 

On  the  other  hand,  Professor  H.  Goltz,  of  the  University 
of  Strassburg,  is  led  by  his  observations  and  experiments  to 
deny  every  special  limitation  of  the  centres  of  certain  groups 
of  functions. 

In  order  to  prove  that  small,  limited  portions  of  the 
cortical  substance  are  not  the  centres  of  given  activities^ 
muscular  and  sensitive,  Goltz  removed  portions  of  the 
anterior  portion  of  the  brain,  or  of  the  occipital  lobe,  in 
certain  dogs,  sometimes  on  one  side  only  and  in  other  cases 
on  both.  He  then  studied  the  phenomena  evinced  by  the 
animals  months  afterwards.  In  judging  of  the  results  he  is 
guided  merely  by  the  minimum  of  the  disturbances  which 
occur  after  the  operations  in  question,  and  regards  all 
manifestations  which  appear  in  some  of  the  subjects  but 
not  in  others  as  mere  collateral  disturbances  which  throw 
no  light  on  the  functions  of  the  parts  removed.  The 
operations,  it  must  be  remembered,  affected  not  merely  the 
cortical  layer,  but,  to  some  extent,  the  white  matter. 

We  extract  from  **  Pfluger's  Archiv  fiir  Physiologic  "  a 
summary  of  the  chief  results. 

We  have  to  distinguish  animals  which  had  undergone  an 
extensive  bilateral  removal  of  the  anterior  lobe  (a)  from  those 
(6)  in  which  a  considerable  part  of  the  occipital  lobe  had 
been  extirpated.     The  following  differences  appeared  : 

I.  A  dog  (a)  retains  sensation  in  all  parts  of  his  body.  It 
is  even  demonstrable  that,  under  certain  circumstances,  his 
sense  of  feeling  is  delicate.  But  he  touches  awkwardly,  and 
treads  (or  attempts  to  tread)  in  vacant  space.  No  muscle  of 
his  body  is  lamed  or  paralysed.  He  can  move  all  his 
muscles  at  will,  but  his  movements  are  clumsy  and  help- 
less. He  is  especially  awkward  in  taking  food.  He  does 
not  understand  how  to  hold  fast  a  bone  w;iih  his  fore  paws. 
He  does  not  hesitate  to  leap  from  a  hei«^t,  but  the  move- 
ment is  awkward. 
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An  intensification  of  reflex  excitability  is  regularly 
manifested. 

There  is  very  often  a  change  in  his  moral  character ;  he 
becomes  more  irritable  and  quarrelsome.  He  gives,  in- 
variably, proofs  of  a  general  excitement.  He  is  impatient, 
distracted,  and  runs  restlessly  about. 

The  sense  perceptions  are  not  much  enfeebled. 

The  intelligence  is  always  moderately  reduced. 

2.  A  dog  of  the  class  b  has  his  sense  of  touch  undis- 
turbed, and  feels  well.     He  does  not  step  on  vacancy. 

He  can  not  only  use  all  the  muscles  of  his  body  at  plea- 
sure, but  these  movements  take  place  approximately  with  the 
same  dexterity  as  in  a  dog  in  his  normal  condition.  He 
displays  no  awkwardness  in  eating,  and  knows  how  to  hold 
bones  fast  with  his  paws.  He  hesitates  at  leaping  down 
even  from  a  trifling  height. 

His  reflex  irritability  is  not  increased. 

If  previously  violent  he  becomes  good  natured  after 
removal  of  the  occipital  lobes.  He  is  free  from  excitement, 
and  both  in  his  bearing  and  movements  he  appears  quiet, 
discreet,  and  tranquil. 

He  suffers  from  a  general  and  well-marked  weakness  of 
perception. 

His  intelligence  is  profoundly  reduced. 

Professor  Goltz  further  adds  that  dogs  of  the  class  a 
become  and  remain  meagre,  whilst  those  of  the  class  b 
invariably  grow  fat. 

According  to  these  results,  there  cannot,  as  a  critic  in  the 
"  Naturforscher  '*  observes,  remain  the  slightest  doubt  that  a 
dog  which  has  lost  the  posterior  lobes  differs  in  very  essen- 
tial points  from  one  which  has  undergone  a  corresponding 
operation  in  the  anterior  portion  of  the  brain.  Hence,  even 
in  the  opinion  of  Professor  Goltz,  the  lobes  of  the  cerebrum 
have  not  one  and  the  same  signification.  It  remains, 
however,  an  open  question  in  how  far  the  pathological 
phenomena  above  described  are  dependent  on  the  extirpa- 
tion of  the  grey  substance  or  on  the  accompanying  injury  to 
the  white  matter.  The  question  cannot  be  decided  experi- 
mentally, since  it  is  not  possible  entirely  to  remove  the 
grey  matter  without  interfering  with  the  white  substance. 
Even  if  the  latter  is  not  mechanically  injured,  its  nutrition 
is  so  compromised  by  the  removal  of  the  cortical  layer  that 
we  cannot  possibly  suppose  its  normal  action  to  be  un- 
impaired. All  oxperiments  which  aim  at  determining  the 
functions  of  th€^^ey  substance  are  open  to  this  source  of 
error.  J^  t*. 
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VII.    THE  LIGHT   OF  FIRE-FLIES. 

I  HE  light  emitted  by  luminous  insedls  has  often  been 
the  subjedt  of  observation  and  experiment.  Recently 
MM.  Aubert  and  Dubois  have  obtained  some  highly 
interesting  results  in  this  direction  with  a  Pyrophorus,  which 
arrived  in  a  living  state  at  Havre  in  a  cargo  of  wood. 

The  author  first  submitted  the  light  of  the  insect  to  a 
spectroscopic  examination. 

The  spectroscope  used  was  an  ordinary  one  with  a  flint- 
glass  prism  of  high  refractive  power  and  with  a  micrometer. 
The  insect  was  fixed  opposite  the  slit,  which  was  illuminated 
by  one  of  the  luminous  organs  of  the  prothcrax.  It  is,  of 
course,  well  known  to  many  of  our  readers  that  the  Pyro- 
phori  have  three  light-organs ;  one  on  the  ventral  side  and 
the  two  others  on  the  upper  part  of  the  prothorax.  The 
latter,  which  are  always  visible,  have  been  used  in  the 
experiments  in  question.  The  light  which  they  throw  off 
takes  a  divergent  direction  to  each  side  of  the  animal,  so 
that  one  and  the  same  point  cannot  be  simultaneously 
illuminated  by  both  organs.  Only  one  of  them  was,  there- 
fore, utilised.  The  surface  to  be  illuminated  was  placed 
perpendicularly  to  the  principal  direction  of  the  rays,  which 
make  an  angle  of  about  45*"  with  the  plane  of  symmetry  of 
the  insect. 

The  spectrum  of  the  light  is  very  beautiful,  but  con- 
tinuous, having  neither  dark  nor  brilliant  rays. 

The  spectrum  occupied  about  75  divisions  of  the  micro- 
meter, extending  on  the  red  side  up  to  the  middle  of  the 
interval  which  separates  the  rays  A  and  B  in  the  solar 
spectrum.  On  the  blue  side  it  reaches  a  little  beyond  the 
ray  F. 

When  the  intensity  of  the  light  varies  its  composition 
changes  also  in  a  remarkable  manner.  When  the  bright- 
ness decreases  the  red  and  the  range  disappear  completely, 
and  the  spectrum  consists  merely  of  the  green  with  a  little 
yellow  and  blue.  The  green  rays  remain  longest.  The 
reverse  takes  place  when  the  insect  begins  to  emit  light. 
The  green  appears  first ;  then  the  spectrum  extends  a  little 
on  the  blue  side  and  considerably  towards  the  red.  The 
least  refrangible  rays  are,  therefore,  the  last  to  be  emitted. 
No  other  source  of  light  is  known  to  behave  in  a  similar 
manner. 
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The  only  case  at  all  similar  is  that  of  strontium  sulphide, 
rendered  phosphorescent  by  light  and  by  an  increasing  tem- 
perature. As  the  temperature  rises  the  less  refrangible 
rays  appear  in  the  spectrum,  but,  at  the  same  time,  accord- 
ing to  E,  Becquerel,  the  more  refrangible  rays  disappear. 

On  examining  the  luminous  organs  with  a  little  attention, 
it  is  found  that  when  the  light  begins  to  appear  the  central 
and  interior  portion  alone  is  luminous.  It  is  only  when 
the  light  becomes  very  brilliant  that  it  reaches  the  peri- 
pheric stratum  in  which  Robin  and  Laboulb^ne  have  proved 
the  presence  of  a  number  of  fine  oily  drops.  These  savants 
think  that  the  peripheric  stratum  does  not  produce  the 
light,  and  merely  reflects  that  produced  by  the  central 
portion  of  the  organ.  However  this  may  be,  it  is  curious 
to  remark  that  the  red  rays  do  not  appear  until  this 
peripheric  layer  becomes  luminous. 

The  authors  have  next  examined  the  photo-chemical,  or, 
as  the  common  expression  is,  the  photographic  power  of  the 
light.  Although  the  spectrum  extends  but  little  towards 
the  violet  they  tried  its  action  upon  plates  rendered  sensi- 
tive with  the  gelatino-bromide  of  silver.  After  some 
fruitless  attempts  they  arrived  at  satisfactory  results.  A 
bit  of  lace-work  of  blackened  paper  was  placed  before  the 
sensitive  plate,  which  was  then  exposed  to  the  light  of 
one  of  the  luminous  organs  placed  distinctly  above  the 
middle  of  the  design.  The  other  organ  sent  its  rays  almost 
parallel  to  the  plate,  which  it  illuminated  a  little  on  one 
side.  The  insect  was  placed  at  the  distance  of  o'02  metre 
from  the  plate. 

By  reason  of  this  proximity  the  illuminated  field  was  of 
small  extent,  and  scarcely  went  beyond  the  -borders  of  the 
design,  save  on  the  side  illuminated  by  the  second  organ. 
In  order  to  obtain  a  decisive  result  the  plate  was  exposed 
for  an  hour,  but  the  action  was  so  intense  that  a  much 
shorter  exposure  would  evidently  have  been  sufficient. 
Five  minutes  were  afterwards  found  sufficient,  and  the 
authors  think  that  they  could  have  obtained  results  in  a 
still  shorter  time  if  the  death  of  the  specimen  had  not  put 
an  end  to  the  experiments. 

The  photographs  show  that  the  light  of  the  Pyrophorus 
has  a  very  intense  chemical  action,  especially  if  we  con- 
sider that  these  organs,  though  brilliant,  emit  but  a  very 
small  quantity  of  light,  as  was  proved  by  photometric 
experiments. 

The  light  of  the  Pyrophorus  renders  calcium  sulphide 
phosphorescent  after  five  minutes'  exposure.      The  phos- 
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phorescence  is  faint,  but  distinct,  and  lasts  for  some 
time. 

On  exposure  to  this  light  eosine  and  uranium  nitrate 
become  distinctly  fluorescent. 

No  result  was  obtained  with  quinine  sulphate  or  an 
ethereal  solution  of  chlorophyll. 

The  authors  conducted  their  researches  in  the  Laboratory 
of  Maritine  Physiology  at  Havre,  a  genuine  aquarium; 
and  their  results  have  been  laid  before  the  Academy  of 
Sciences.     • 


VII I.     NOTES    ON   COCCINELLA    DISPAR 
(common  ladybird). 

By  J,   W.   Slater. 

I  H£  abundance  of  this  insedt  during  the  past  summer 
has  given  opportunity  for  a  few  observations.  There 
have  been  three  successive  broods,  unless,  which  is 
scarcely  probable,  the  adult  specimens  of  the  second  brood 
remained  alive  and  active  for  some  three  weeks  after  copu- 
lating and  depositing  their  eggs. 

These  insedls  seem  to  be  protedled  by  the  smell  which 
they  give  off  if  bruised,  and  which  to  human  nostrils  is  very 
disagreeable,  and  of  a  kind  to  indicate  an  equally  offensive 
taste.  A  single  pupa,  too,  when  adhering  to  the  surface  of 
a  leaf,  has  a  rather  close  resemblance  to  the  excrement  of  a 
small  bird.  But  being  thus,  as  may  be  suspedted,  doubly 
protedled,  it  is  curious  that  these  insedts  select  two  very 
different  kinds  of  situations  where  to  pass  their  pupa  stage. 
Upon  a  row  of  black-currant  bushes,  where  my  observations 
were  chiefly  made,  numbers  of  pupae  were  to  be  found  singly, 
on  the  upper  surface  of  the  leaves,  each  generally  near  a  rib 
or  in  the  depression  at  the  insertion  of  the  footstalk.  But 
about  an  equal  number  of  the  pupae  were  to  be  found  on  the 
under  surface  of  the  leaves.  Here  they  were  collefted  in 
groups  of  from  three  to  eight,  and  were  secured  by  a  few  silk 
threads. 

Whether  these  threads  had  been  spun  by  the  larvae  in  the 
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aft  of  pupation,  or  whether  they  were  the  work  of  some 
caterpillar  which  the  ladybirds  had  devoured,  I  am  not  sure. 

Against  one  enemy  the  pupae  are  not  protected — the  larvse 
of  their  own  species.  In  fa<5t  this  species — doubtless  its 
congeners  also — is  of  cannibal  habits.  When  a  larva  in  its 
travels  encounters  a  pupa,  moored  by  its  posterior  extremity 
to  the  leaf,  and  unable  either  to  fight  or  flee,  it  at  once 
seizes  the  booty  from  behind.  I  watched  several  such  cases 
through  a  lens,  and  saw  distindtly  the  mandibles  of  the  larva 
plunged  into  the  body  of  its  vidtim  and  working  from  side  to 
side.  The  pupa  which  is  thus  being  devoured  at  times 
raises  its  head,  or  moves  it  from  side  to  side,  until  its  life  is 
extinft.  Mr.  Billups,  one  of  our  most  observant  entomo- 
logists, informs  me  that  he  has  witnessed  similar  cases. 
But  as  his  cannibal  specimens  were  in  captivity,  he  sus- 
pefted  that  possibly  they  might  be  driven  to  such  an 
unnatural  diet  from  the  exhaustion  of  the  supply  of  their 
legitimate  prey — Aphides.  I  am  sorry  that  I  cannot  give 
the  ladybirds  the  benefit  of  this  doubt.  I  observed  cases  of 
cannibalism  not  merely  in  a  small  glass  box  in  which  I  had 
placed  some  larvae,  but  on  the  currant  bushes  where  Aphides 
were  swarming.  Hence  I  fear  that  the  Cocdnellce  are  deli- 
berate and  habitual  cannibals.  It  is  needless  to  state  that 
this  pradlice  must  seriously  compromise  the  multiplication 
of  the  species,  and  must  especially  limit  its  usefulness  as  an 
Aphis-destroyer.  Whether  this  form  of  cannibalism  tends 
to  eliminate  the  strongest  or  the  weakest  members  of  the 
species  I  am  unable  to  say.  The  destrudtion  falls  chiefly 
upon  the  progeny  of  those  ladybirds  which  in  each  brood 
are  the  earliest  to  deposit  their  eggs.  If  such  eggs,  as  I 
suspedl,  give  rise  to  the  finest  specimens,  we  have  here  a 
phenomenon  which  strongly  resembles  a  survival  of  the  un- 
fittest.  I  may  add  that  I  have  never  seen  a  mature  Cocci- 
nella  attacking  any  of  the  pupae  of  its  species.  This  cannot 
be  from  mere  want  of  appetite  or  indifference  to  food,  since 
the  mature  specimens  prey  upon  plant-lice  no  less  eagerly 
than  do  the  larvae. 

When  the  mature  insedl  first  throws  off  the  pupa-skin, 
its  elytra  and  the  upper  surface  generally  are  semi-transpa- 
rent, and  of  an  exceedingly  pale  amber  colour.  The  design 
on  the  thorax  is  to  be  seen,  but  there  is  no  trace  of  the 
black  spots  which  afterwards  appear,  one  on  each  elytron. 
These  are  gradually  formed  in  the  course  of  a  couple  of 
hours.  I  have  not  found  that  the  presence  or  absence  of 
light  made  any  difference  in  this  process.  It  would  seem, 
therefore,  that  there  is  deposited  at  the  spots  in  question 
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not  a  ready-formed  colouring-matter,  but  what  is  known 
amon^  tindtorial  chemists  as  a  chromogen, — a  substance 
capable  of  yielding  a  colour  under  some  external  influencei 
— here  doubtless  the  oxygen  of  the  atmosphere.  To  test 
this  suppcrsition  I  placed  leaves  to  which  pupae  were  attached 
in  gaseous  mixtures  free  from  oxygen,  but  the  specimens 
died,  as  I  had  feared  might  happen. 

I  am  sorry  at  having  to  exhibit  an  insedt  so  useful  to  man, 
and  which  shares  with  Cock-Robin  the  honour  of  figuring 
in  the  nursery-rhymes  of  most  nations,  in  the  odious  cha- 
racter of  a  cannibal.  Would  that  some  of  our  enemies — 
such  as  the  house-fly,  the  wireworm,  the  crane-fly,  &;c. — 
would  develop  the  same  habit ! 


IX.    THE  LUMINOSITY  OF  LUCIOLA  ITALICA. 

fHIS  insedt,  belonging  to  the  family  of  the  Lampyridae, 
is  very  abundant  in  the  neighbourhood  of  Bologna. 
S.  C.  Emery  has  taken  the  opportunity  of  submitting 
them  to  a  thorough  examination,  both  as  regards  the  ana- 
tomical strufture  of  their  luminous  organs  and  as  to  the 
chemico-physiological  process  upon  which  the  produdlion 
and  emission  of  light  depend.  His  observations  were  much 
interfered  with  by  the  unfavourable  charadler  of  the  weather 
during  the  summer  of  1883,  so  that  only  the  anatomical  part 
of  his  researches  can  be  regarded  as  completed. 

According  to  his  observations,  as  recorded  in  the  "  Zeit- 
schrift  fiir  Wissenschaftliche  Zoologie,*'  the  luminous  organs 
consist  of  continuous  plates,  consisting  of  single  lobes  in 
which  the  terminal  ramifications  of  the  tracheae,  the  tra- 
cheal capillaries,  open  y/ithout  communicating  with  each 
other. 

The  male  Luciolae  give  out  light  in  two  distindl  modes : 
in  the  night,  when  they  are  brisk  and  fly  about,  the  light 
increases  and  decreases  in  short  regular  intervals,  so  that  it 
seems  to  twinkle.  If  one  of  them  is  caught  flying,  or  dis- 
turbed in  its  rest  by  day,  it  shines  less  than  at  the  maximum 
of  its  intensity  when  on  the  wing,  but  without  intermission. 
It  is  remarked,  however,  that  the  luminous  plates  do  not 
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shine  uniformly  over  their  whole  extent,  but  that  sometimes 
one  spot  and  sometimes  another  glows  more  strongly.  If 
such  a  specimen  is  examined  under  the  microscope  we  per- 
ceive, on  a  dark  back-ground,  bright  luminous  rings,  which 
are  not,  however,  uniformly  brilliant,  but  display  certain 
more  intense  points  which  flash  up  and  again  disappear,  or 
continue  to  shine  on  faintly  for  a  time,  reappeanng  after- 
wards in  full  splendour.  These  changes  take  place  without 
any  regular  succession. 

Signor  Emery  concludes  that  the  luminous  combustion 
takes  place  on  the  surface  of  the  parenchymal  cells,  but  not 
in  their  substance.  These  cells  probably  secrete  the  lumin- 
iferous  matter  which  is  taken  up  by  the  terminal  tracheal 
cells,  and  is  burnt  by  means  of  the  oxygen  encountered  in 
the  tracheal  capillaries.  Emery  does  not  consider  that  the 
emission  of  light  is  a  sexual  attra<5tion  for  the  females,  which 
are  rarer.  He  suspeAs  that  it  rather  serves  to  deter  insedl- 
ivorous  no<5turnal  animals. 


X.     THE     INFLUENCE    OF    MAGNETISM     ON 
THE    DEVELOPMENT    OF    THE    EMBRYO. 


>ROF.  CARLO  MAGGIORANI  has  recently  read  an 
account  of  some  experiments  on  this  subjedl  before 
the  Academy  dei  Lincei. 

During  the  process  of  artificial  incubation  the  author  ex- 
posed a  number  of  eggs  to  the  influence  of  powerful  magnets. 
A  similar  set  of  eggs,  being  hatched  in  the  same  manner, 
but  kept  away  from  all  magnetic  a<5tion,  served  as  a  check. 
Cases  of  arrested  development  were  four  times  more  nume- 
rous in  the  first  group  than  in  the  second.  Analogous  fadts 
had  been  previously  published  in  the  "  Natura  "  (Florence, 
1878).  Microscopic  examination  showed  that  the  sterilisa- 
tion of  these  germs  was  probably  due  to  an  intense  vascu- 
larisation  of  the  yolk-sac. 

After  the  birth  of  the  chickens  this  increased  mortality 
continued,  deaths  being  three  times  more  numerous  in  the 
magnetised  group.     All  the  counter-test  chickens  reached 
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their  full  development,  whilst  of  the  114  of  the  first  group 
60  presented  notable  imperfeftions.  Their  movements  were 
also  abnormal.  There  were  three  cases  of  paralysis  and 
two  of  contraftions. 

Six  of  these  chickens  arrived  at  maturity.  Of  these,  two 
were  cocks  of  a  splendid  stature,  and  endowed  with  an  insa- 
tiable reprodudlive  appetite.  With  the  four  pullets  it  was 
quite  the  contrary.  One  of  them  never  laid  at  all,  and  the 
three  others  generally  produced  merely  minute  eggs  (the 
heaviest  weighing  only  30  grms.),  without  yolks,  without 
germinal  spot,  and,  in  a  word,  sterile. 

The  magnetic  influence  upon  the  embryo  is  therefore  evi- 
dent, and  its  aAion  upon  the  structure  and  the  functions  of 
the  germ  is  still  manifest  when  the  latter  is  arrived  at 
maturity. 

May  we  not,  to  explain  this  effedl  of  the  magnets,  suppose 
an  interference  between  the  magnetic  vibrations  and  the 
heat  vibrations  which  animate  the  molecules  of  the  fe- 
cundated germ,  and  impel  them  towards  a  new  condition  of 
organic  equilibrium.  This  influence  generally  prevents,  and 
more  rarely  retards,  the  development  of  the  embryos  (hyper- 
trophy in  the  two  cocks,  and  atrophy  in  the  four  hens),  and, 
as  interference  implies  analogy,  may  we  not  infer  that  the 
vibrations  which  impel  the  germ  towards  its  development 
are  analogous  to  the  magnetic  vibrations  ? 


VOL.   VI.    (THIRD   SERIES),  ^^Tr^r^r^]^ 
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ANALYSES     OF     BOOKS. 


An  Introduction  to  Mental  Philosophy  on  the  Inductive  Method. 

'  With  numerous  Examination- Papers  in  Mental  Science  set 

in  the  different  Examinations  in  the  London  University. 

By  J.  D.  MoRELL,  A.M.,  LL.D.     London :  W.  Stewart 

and  Co. 

This  work,  as  appears  from  the  very  title,  is  written  from  a 
point  of  view  which  does  not  commend  itself  to  our  approval. 
This  is  shown  beyond  all  doubt  in  the  last  paragraph  of  the 
Preface.  Dr.  Morell  there  writes : — **  To  render  this  edition 
more  useful  as  an  Examination  Text-book  I  have  asked  the  aid 
of  a  London  University  graduate,  and  an  experienced  tutor,  to 
eliminate  from  the  text  what  may  seem  unnecessary  or  confusing 
to  the  student,  and  to  throw  the  whole  into  the  form  suited  to 
the  requirements  of  the  London  B.A.  and  other  examinations  in 
which  psychology  is  taken  as  a  subjecft.  And  to  render  the  book 
still  more  useful  to  students  a  large  number  of  Examination- 
Papers  have  been  appended,  which  papers  could  not  possibly  be 
answered  from  the  contents  of  any  one  book,  but  as  many  of 
which  could  be  dealt  with  direcflly,  or  by  inference,  from  this 
volume  as  from  any  other  yet  published." 

Now  an  **  Examination  Text-book,"  whatever  ability  it  may 
otherwise  evince,  can  only  be  regarded  as  the  outcome  of  a  radi- 
cally vicious  system,  in  the  main  peculiar  to  England,  and  the 
chief  cause  why — with  fair  natural  capacities,  and  with  a  prodi- 
gal expenditure  of  time,  labour,  and  money — we  occupy  a  position 
in  Science  inferior  to  that  of  certain  rival  nations. 

As  regards  not  a  few  of  the  questions  in  the  **  Examination- 
Papers  "  it  might  be,  for  a  man  of  abundant  leisure,  a  curious 
employment  to  speculate  on  the  state  of  mind  of  the  persons 
putting  these  questions,  on  the  answers  they  might  expe(5l,  and 
on  those  they  a(5lually  received.  But  for  such  musings  this  is 
not  the  place. 

The  author,  it  will  be  seen,  treats  of  mental  philosophy  as  a 
natural  science,  to  be  studied  on  the  indu(5live  method.  In  the 
very  outset  of  the  chapter  dealing  with  the  "  fa<5ls  of  psychology  " 
it  will  be  seen  that  Dr  Morell's  subje(5l  in  not  general,  but  human^ 
psychology.  He  does  not  begin,  e.g.,  with  the  simplest  mani- 
festations of  mind,  such  as  we  find  them  in  the  lower  animals, 
and  trace  them  upwards  to  their  highest  complexity  as  shown  in 
man,  thus  following  the  plan  which  in  physiology  has  proved  so 
fruitful  in  important  results.    There  may,  perhaps,  be  grounds 
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for  confining  psychological  inquiries  to  our  own  species.  Thus 
it  is  imposssible  for  us  to  look  inwards  into  the  mind  of  the  ape, 
the  dog,  or  the  ant,  as  we  do  into  our  own.  Nevertheless  we 
incline  to  the  belief  that  the  psychology  of  the  future  must  ulti* 
mately  take  the  new  track  to  which  we  have  referred. 

The  author  recognises  a  vital  forcty  judiciously  declining  to 
pronounce,  however,  whether  it  is  a  form  of  energy  or  a  power 
sui  generis.  His  words  are:  "  What  this  vital  force  consists  of 
— ^whether  it  be  a  chemical  agency,  or  magnetic  agency^  or 
spiritual  agency,  or  something  quite  distindl  from  all  the  physical 
or  mental  forces,  and  peculiar  to  organised  living  bodies — we  do 
not  presume  to  determine."  The  reader  might  here  feel  tempted 
to  ask  whether  Dr.  Morell  recognises  any  other  category  of 
agencies  distin(5l  both  from  the  physical  and  the  spiritual  ? 

But  this  vital  force  is  not  the  only  one  which  the  author  finds 
in  organised  living  beings  as  distinguished  from  inorganic 
objedls.  He  admits  also  a  nerve  force  and  a  force  of  mind. 
These  three  agencies  he  considers  as  correlated  and  mutually 
convertible,  yet  not  identical.  We  are  not  sure,  however,  whether 
he  is  not  too  much  inclined  to  draw  sharp  distin(5lions,  where 
persons  trained  in  the  biological  world  see  merely  a  continuous, 
gradually  changing  series.  At  least  he  does  not  sufficiently 
guard  himself  against  being  so  understood.  Thus  he  states  that 
in  the  inorganic  world  there  are  **  no  individualities  but  simple 
fragments."  Yet  a  crystal  is  an  individual,  and  so  also  is  one  of 
the  pseudo-organisms  of  G.  Fournier.  **  The  tendency  to  indi- 
vidualisation,"  he  writes,  "  only  becomes  perfecfl  in  the  animal." 
But  here  is  no  sharp  boundary-line.  There  are  animals  which 
may,  like  plants,  be  multiplied  by  cuttings. 

We  are  glad  to  find  the  author  admitting  (p.  29)  that  the  divi- 
sion between  the  vital  and  the  mental  is,  **  after  all,  arbitrary  as 
far  as  the  real  characfler  of  the  nerve-force  which  is  a(5live  in 
both  cases  is  concerned." 

In  the  third  chapter  the  do(5trine  of  **  latency  "  is  very  clearly 
expounded.  Heredity  is  here  also  fully  admitted.  He  writes : — 
**  The  human  mind  is  not  a  tabula  rasa  upon  which  experience 
has  to  write  all  the  charadlers.  Every  individual  has  his  own 
distindlive  type  ;  brings  with  him  into  the  world  mental  tenden- 
cies and  chara(5leri sties,  derived  from  his  parents  and  ancestors ; 
possesses  vital  substrata  which  operate  prior  to  consciousness 
altogether ;  exhibits  the  working  of  inward  teleological  forces 
which  bear  the  stamp  of  individuality  before  the  conscious  reason 
is  awakened,  and  impress  that  stamp  thus  early  upon  an  organism 
framed  to  correspond  exacflly  to  the  soul  of  which  it  is  the  in- 
strument and  the  habitation."  We  note  the  expression  "  the 
conscious  reason  is  awakened,'*  Would  not  **  developed  "  have 
been  a  happier  expression  ? 

In  the  fourth  chapter,  in  v/hich  Dr.  Morell  discusses  "  primor- 
dial mental  activity  and  consciousnessi*'  we  are  glad  tQ  &q4  him 
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rejedling  certain  errors  concerning  **  instindl."  He  writes  : — 
**  It  is  not  an  uncommon  idea  to  contrast  instindl  and  reason,  as 
though  they  were  opposite  in  their  nature  and  the  one  excluded 
the  other.  The  real  fa(5t  of  the  case  is  that,  so  far  from  being 
opposites,  they  are  fundamentally  identical.  Instin(5l  is  reason, 
but  reason  in  its  undeveloped,  semi-unconscious,  and  wholly 
voluntary  form."  He  goes  on,  however : — "  The  primordial  in- 
stin(5ts  we  have  just  referred  to  (j.^*.*  the  tendency  of  the  new- 
born baby  to  suck)  are  the  first  enbrts  of  reason  to  awaken  from 
its  slumber,  and  to  commence  a  new  and  conscious  life  in  con- 
nedlion  with  the  higher  organism  which  human  nature  presents." 
Has  reason  then  existed  before  the  organism,  and  has  it  passed 
an  unconscious  life  in  conne(5lion  with  some  lower  organism  ? 

In  his  fifth  chapter  the  author  reviews  the  materialistic  hypo- 
thesis, to  which  he  opposes  the  two  following  arguments  : — 

<<  That  no  one  knows  what  matter  is,  so  that  when  we  have 
succeeded  in  reducing  mind  to  matter  we  are  really  no  nearer  to 
any  valid  solution  of  the  difficulty  of  the  case  than  we  were 
before.  Matter,  after  all,  may  perhaps  be  reducible  to  force 
(energy),  and  force  to  spirit,  as  its  source  and  spring." 

To  this  contention  the  materialist  might  reply  that  an  analysis 
by  which  the  two  supposed  substantive  entities,  mind  and  matter, 
should  be  reduced  into  one,  would  be  a  distindl  gain,  even  if  the 
remaining  one  were  still  an  unknown  quantity.  To  take  a  parallel 
case,  if  the  three  halogens,  chlorine,  bromine,  and  iodine,  were 
all  found  to  be  reducible  to  one,  chemists  would  experience  lively 
satisfacflion,  even  though  the  origin  and  ultimate  nature  of  that 
one  should  remain  inscrutable. 

The  second  argument  is  much  more  weighty : — **  That  the 
material  forces  from  which  mind  is  supposed  to  emanate  are,  as 
far  as  all  our  experience  goes,  uniform  and  constant  in  their  ope- 
rations, while  in  every  single  mind  we  have  a  separate  and 
distincft  individuality.  How  any  combination  of  chemical,  elec- 
trical, or  other  physical  forces,  passing  through  any  conceivable 
kind  of  organic  instrumentality,  could  result  in  the  infinite  vari- 
ations of  human  individuality  is  quite  beyond  our  power  of 
conception,  and  is  alone  sufficient  to  stamp  Materialism  as 
inadequate  to  sum  up  the  fa(5ts  of  the  case  intelligibly  into  a 
scientific  formula." 

Another  theory  brought  forward — we  remark  in  passing  that 
the  author  does  not,  in  some  cases  at  least,  distinguish  between 
**  hypothesis  "  and  "  theory  " — is  that  which  regards  mind  as 
a  *'  special  manifestation  of  the  Absolute  thought.''  This,  also, 
the  author  sets  aside  as  incapable  of  accounting  for  the  facfts  of 
individuality. 

The  ordinary  dualistic  theory  views  mind  and  body  as  <<  two 
wholly  distindt  existences  with  a  temporary  and  partial  connec- 
tion, but  still  carrying  on  their  respedlive  funcflions  quite  inde- 
pendently of  each  other."    This  supposition,  also,  is  inadequate. 
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Dr.  Morell  himself  inclines  to  the  "  dodlrine  of  Individualism, 
according  to  which  every  man  [and  if  every  man,  why  not  every 
animal  ?]  is  made  up  of  two  elements,  material  and  spiritual, 
which  completely  inter-penetrate  each  other.  Body  and  mind 
here  stand  to  each  other  in  the  relation  of  matter  and  form." 

This  dodlrine,  of  course,  does  not  lend  itself  to  the  familiar 
conception  that  the  body  is  the  house  or  dwelling  of  the  soul. 
Nor  is  it  easy  to  see  how  it,  rather  than  the  materialist  view, 
accounts  for  the  vast  variety  in  individuals. 

We  regret  that  we  cannot,  for  the  present  at  least,  pursue 
further  our  examination  of  this  interesting  work.  Within  the 
compass  seledled,  and  under  the  conditions  which  the  author  has 
set  for  himself,  viz,f  of  producing  an  examinational  text-book, 
and  of  dealing  with  the  human  mind  out  of  connedlion  with  the 
minds  of  the  lower  animals,  it  may  be  pronounced  a  most  valu- 
able treatise. 


On  Insanity  and  Nervous  Disorders  peculiar  to  Women  in  some 
of  their  Medical  and  Medico-Legal  Aspects,  By  Thomas 
More-Madden,  M.D.,  F.R.C.S.E.    Dublin  :  Fannin  and  Co. 

This  small  work  raises  some  great  and  grave  questions.  There 
is,  firstly,  the  subjecfl  of  our  lunacy  laws  and  the  desirability  of 
their  reform.  At  present  it  appears  that  any  two  medical  men, 
not  necessarily  of  eminence  or  long  experience,  not  necessarily 
such  as  have  made  a  special  study  of  brain  diseases,  may  by 
their  certificate — which  is  pracflically  a  lettre  de  cachet — doom 
any  man  or  woman  to  indefinite  confinement  in  a  lunatic  asylum. 
Of  this  a  very  painful  instance  has  been  lately  recorded  in  the 
columns  of  **  Light."  The  vidlim  in  this  case  was  perhaps 
slightly  eccentric,  but  he  was  perfedlly  capable  of  looking  after 
his  own  affairs,  and  was  neither  a  source  of  danger  to  himself 
nor  to  the  public.  Yet  the  lunacy  laws  of  England  enabled  an 
unfaithful  wife  to  have  him  incarcerated.  He  was,  indeed,  soon 
released,  but  in  the  meantime  the  woman  had  disposed  of  all 
his  property  at  a  ruinous  sacrifice  and  gone  abroad  !  Dr.  More- 
Madden  proposes  that  in  future  **  certificates  of  insanity  should 
be  given  only  by  specially  appointed  Medical  Inspedlors  of 
Lunatics;  that  private  asylums  should  be  abolished  as  such; 
and  that  all  patients  in  asylums  should  be  treated  by  extern  or 
visiting  physicians.*' 

Another  serious  matter  here  touched  upon  is  the  increase  of 
insanity  in  **  this  our  highly- favoured  country.'*  In  England  and 
Wales  it  appears  that  within  the  last  thirty- five  years  the  number 
of  registered  lunatics  has  risen  from  i  in  800  to  i  in  352.     In 
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Scotland  and  Ireland  the  increase  is  similarly  alarming.  This 
fa(5t  is  even  more  serious  than  it  appears  at  first  glance.  If  we 
find  a  certain  number  of  deaths  recorded  as  having  happened  in 
a  battle,  an  explosion,  or  a  railway  collision,  we  know  at  once 
that  the  amount  of  the  persons  wounded  or  mutilated  will  be, 
under  average  circumstances,  much  greater.  Just  so  here :  if 
out  of  every  352  persons  there  is  one  decided  lunatic,  we  may 
be  quite  sure  that  there  will  be  two  or  three  persons  weak-minded, 
given  to  delusions,  or  easily  led  by  impostors  and  quacks  of  all 
kinds.     Is  this  not  so  ? 

Dr.  More-Madden  does  not  enter  into  the  general  causes  of 
this  increase  of  insanity.  But  if  we  ask  ourselves  in  what  has 
there  been  the  greatest  change  during  the  last  thirty-five  years, 
there  can  be  but  one  answer — the  increase  of  worry  and  anxiety. 
Part  of  this  is  due  to  intensified  competition  in  trades  and  pro- 
fessions ;  part  to  the  examinational  Anglo-Chinese  system  of 
education  which  we  infli(5l  upon  the  young,  the  mischief  of  which 
appears  chieflly  in  after-life,  or  in  the  next  generation. 

Dr.  More-Madden  notes,  as  an  especially  alarming  feature  of 
the  times,  the  increase  of  female  lunatics.  "  Formerly  insanity 
was  more  frequent  in  the  male  sex,  who,  from  their  habits  and 
occupations,  were  more  exposed  to  the  exciting  causes  of  mental 
disease ;  now,  on  the  contrary,  the  increase  of  lunacy  is  even 
more  marked  in  women  than  in  men." 

Among  the  causes  of  this  change  he  enumerates  **  the  mis- 
dired^ed  or  negledled  mental  and  moral  training  too  prevalent  in 
the  education  of  female  youth  [May  we  not  add  the  foolish  dis- 
position of  the  heads  of  boarding-schools  to  consider  health  as 
something  *  rude  '  and  *  vulgar  *  ?] ;  secondly,  the  undue  stimu- 
lation of  the  reproducflive  funcflions  ;  and  thirdly,  the  general  and 
increasing  tendency  to  alcoholism  in  women  as  well  as  in  men." 
This  alcoholism,  we  must  not  forget,  is  one  of  the  by-produ(5ls 
of  worry.  But  there  is  more  to  follow  : — **  Now-a-days  women 
are  not  only  liable  to  those  special  causes  of  nervous  disorders 
which  arise  from  utero-ovarian  irritation,  but  in  too  many  cases 
they  voluntarily  expose  themselves  to  all  the  accidental  causes 
of  insanity  to  which  men  alone  were  formerly  subje<5l.  This  is 
one  result  of  that  hopeless  contest  with  Nature  in  which  they  are 
engaged  who  seek  to  unsex  themselves  by  assuming  all  those 
masculine  privileges  and  modes  of  life  which  are  too  dearly  pur- 
chased at  the  expense  of  that  increased  tendency  to  cerebro- 
nervous  disorder  by  which,  in  such  cases,  outraged  Nature 
avenges  her  violated  laws."     Too  true  ! 
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Vaccination.     By  Alexander  Wheeler.     London  ^    E.   W, 
Allen. 

Thr  Anti-vaccinationists,  like  **  anti  "  people  generally,  cannot 
be  accused  of  inadlivity.  Although  some  prophets  of  their  own 
have  suffered  in  their  persons  and  their  families  from  the  present 
epidemic,  they  by  no  means  relax  in  their  efforts.  The  author  of 
the  present  pamphlet  spends  a  very  large  proportion  of  his  space 
in  endeavouring  to  prove  that  smallpox  is  not  ''  the  most 
destructive  or  terrible  English  disease."  He  writes : — **  The 
Committee  (Parliamentary)  of  187 1  tell  us  that  it  was  the  most 
terrible  of  diseases."  But  if  we  turn  to  the  very  words  of  the 
Committee,  as  quoted  by  himself  on  the  first  page  of  his  pam- 
phlet, we  read — **  Smallpox  is  one  of  the  most  terrible  and 
destrudlive  of  diseases."  This  seems  to  us  a  very  different  pro- 
position from  the  one  which  Mr.  Wheeler  undertakes  to  refute. 
He  tells  us  that  **  the  years  of  greatest  mortality  are  those  of  the 
least  extension  of  smallpox,"  and  he  complains  that  **  the  exhi- 
bition of  this  fa<5l  has  stupidly  led  some  to  charge  us  with  fond- 
ness for  smallpox."  But  supposing  this  is  true, — supposing  that 
during  epidemics  of  smallpox  the  gross  mortality  is  greatest,  and 
that  when  it  is  absent  such  mortality  is  least, — we  submit  that 
this  is  nothing  to  the  purpose.  It  can  prove  nothing  as  to  the 
efficacy  or  inefficacy  of  vaccination,  and  is  therefore  altogether 
out  of  place. 

We  must  further  remind  him  that  the  terribleness  of  smallpox 
cannot  be  measured  by  death-rates.  We  have  no  statistics  of 
blindness  and  disfigurement — the  former  certainly  an  evil  worse 
than  death,  both  to  the  individual  affedled  and  the  community. 
Nor  is  disfigurement  a  trifling  evil.  We  speak  advisedly  when 
we  say  that  a  pitted  face  is  no  trifling  hindrance  to  persons  of 
either  sex  in  quest  of  employment.  Again,  an  attack  of  small- 
pox not  merely  causes  the  patient  himself  to  lose  his  situation, 
but  it  has  often  the  same  effe(5l  on  other  inmates  of  the  house. 
Surely,  in  face  of  such  indisputable  facfls,  smallpox  may  well  be 
called  one  of  the  most  "  terrible  diseases,"  and  whether  the 
years  of  least  smallpox  have  more  deaths  than  the  years  of  most 
smallpox  or  not  is  a  somewhat  frivolous  question. 

We  must  also  take  exception  to  the  following  : — **  Till  the  rite 
(vaccination)  is  in  abeyance  we  cannot  tell  certainly  if  we  cannot 
control  smallpox  by  sanitation  equally  with  other  diseases."  The 
fa(5ls  of  the  case  surely  prove  that  we  cannot.  The  author  con- 
tends that  smallpox  is  little  changed.  He  writes  **  that  small- 
pox has  decreased  in  prevalence,  but  that  is  a  feature  common 
to  it  and  other  diseases  ;  and  that  other  diseases  have  much  ex- 
ceeded it  in  severity,  and  yet  also  in  decline,  in  consequence  of 
sanitation.'*      Well,  then,  if  vaccination  plus   sanitation    has 
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efftAtd  but  a  relatively  small  decline  in  variola,  will  a  greater 
decline  be  effedled  by  sanitation  alone  ? 

We  cannot  believe  Mr.  Wheeler  when  he  says  that  the  absurd 
trust  in  the  Jennerian  rite  leads  to  **  recklessness  and  foolish 
exposure."  Our  observation  tells  us  that  the  vaccinated  and  the 
unvaccinated  alike  shun  any  person  whom  they  suspedl  of  having 
been  in  conta(5l  with  a  smallpox  patient,  or  of  coming  from  a 
house  where  the  disease  exists  or  has  lately  existed.  It  seems 
to  us  that  most  people  err  rather  by  exaggerated  caution  than  by 
over  confidence. 

We  think  that  the  fairest  way  of  ascertaining  the  value  of 
vaccination  as  a  prophyla(5lic  would  be  for  the  present  agitation 
to  be  suspended.  If  the  entire  community  were  duly  vaccinated, 
and  if  smallpox  epidemics  still  occurred,  we  should  then  be 
warranted  in  questioning  the  value  of  the  "  rite."  We  fear  the 
basis  of  the  anti-vaccination  **  movement"  is  not  medical,  but 
political.  There  are  people,  we  fear,  who  consider  themselves 
entitled  to  cherish  diseases  if  they  feel  so  inclined,  and  who 
regard  vaccination,  however  efficacious,  as  an  inroad  on  their 
**  liberties." 


Proceedings  of  the  Bristol  Naturalists'  Society,     New  Series, 
Vol.  IV.,  Part  2  (1883-4).     Bristol :  James  Fawn  and  Son. 

This  issue  contains  a  continuation  of  Mr.  A.  E.  Hudd*s  Cata- 
logue of  the  Lepidoptera  of  the  Bristol  Distridl.  Here  we  find 
mention  of  the  disappearance  of  Solenohia  pomonce^  formerly 
plentiful.  It  appears  that  hundreds  of  specimens  bred  by  the 
author,  by  Mr.  Harding,  and  Mr.  Vaughan  were  all  apterous 
females,  not  a  single  male  having  appeared  during  several  years. 
Depressaria  pallorella^  formerly  common  near  Bristol,  has  be- 
come scarcfe.  Of  CBcophora  pseudospretella  we  find  it  recorded 
that  Mr.  Vaughan  bred  a  series  of  specimens  from  a  wax-candle 
— a  fa(5l  which  opens  up  some  difficult  questions  in  chemical 
physiology. 

The  butterflies  of  the  Bristol  distridl — 55  species — include  all 
those  recorded  by  Mr.  Barrett  for  Norfolk,  and  in  addition  P. 
daplidice,  L.  sibylla,  L.  arion,  L.  adonis ,  N,  lucina,  and 
H.  comma.  Of  the  Nodlurni,  Bristol  has  73  species  as  against 
74  in  Norfolk,  and  of  Nod^uae  215  against  225.  No  fewer 
than  35  of  the  Norfolk  Nodluse  have  not  been  seen  in  the  Bristol 
district,  which,  on  the  other  hand,  has  27  species  not  recorded 
by  Mr.  Barrett.  The  total  number  of  species  of  Lepidoptera 
recorded  for  Yorkshire  is  1341,  for  the  Bristol  Distridt  13 10,  and 
for  Norfolk  1246. 
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Mr.  James  W.  White  contributes  a  paper  on  the  "  Flora  of  the 
Avon  Bed."  A  disused  limestone  quarry  had  been  filled  up  with 
matter  dredged  from  the  bed  of  the  Avon  and  the  floor  of  the 
docks.  On  this  rubbish  there  sprung  up  a  great  variety  of  plants, 
some  of  which  had  formerly  been  known  to  grow  in  the  Avon 
Valley,  but  which  had  become  extindl.  The  author  concludes 
that  these  plants  were  due  to  seeds  which  had  been  buried  in 
and  had  been  dredged  up  with  the  mud  of  the  Avon. 

*^  Report  on  Wells  sunk  at  Locking,  Somerset,  to  test  the 
Alleged  Power  of  the  Divining  Rod,"  by  Prof.  W.  J.  Sollas,  D.Sc. 
This  paper  is  reprinted,  with  additions,  from  the  '<  Journal  of  the 
Society  for  Psychical  Research."  The  conclusions  of  the  paper 
are  adverse  to  the  pretensions  of  the  rhabdomant,  or  "  dowser." 
This  man  maintained  that  at  the  critical  moment  the  dowsing- 
rod  turned  of  itself,  without  any  pressure  being  exerted  by  the 
fingers.  But  both  Prof.  Sollas  and  Dr.  Burder  are  positive  that 
every  time  the  rod  turned  they  discovered  a  corresponding  move- 
ment in  the  fingers  of  the  dowser. 

Mr.  Cedric  Bucknall  continues  his  Catalogue  of  the  Fungi  of 
the  Bristol  Distri(5l,  and  Mr.  J.  W.  White  resumes  the  Flora 
of  the  Bristol  Coal-field. 


2'welfih  Annual  Report  of  the  United  States  Geological  and 
Geographical  Survey  of  the  Territories.  A  Report  of 
Progress  of  the  Exploration  in  Wyoming  and  Idaho,  for  the 
Year  1878.  Part  II.  By  F.  V.  Hayden,  United  States 
Geologist.    Washington  :  Government  Printing  Office. 

This  goodly  volume  contains,  in  the  first  place,  an  account  of 
the  Geology  of  the  Yellowstone  National  Park.  This  tra<5l  of 
land,  which  is  for  ever  set  apart  for  the  benefit  of  the  public,  and 
guaranteed  against  all  encroachment,  is  55  by  65  miles  across. 
The  entire  area  is  from  6000  feet  or  more  above  the  sea-level. 
Hence,  as  might  be  expecfled,  the  climate  is  rigorous,  not  a 
single  month  of  the  year  being  free  from  frost.  Its  geological 
features,  both  in  form  and  colour,  attradl  the  wonder  even  of 
non-scientific  men,  and  its  hot  springs  and  geysers  are  absolutely 
unequalled. 

These  geysers  form  the  subjecft  of  a  special  report,  by  Dr.  A. 
C.  Peale,  which  occupies  the  greater  portion  of  the  volume.  Of 
the  geysers  three— the  Giant,  the  Castle,  and  the  Grand — ^are 
calculated  to  reach  the  height  of  200  feet ;  one,  the  Bee-hive, 
of  219 ;  and  one,  the  Giantess,  of  250. 

By  way  of  comparison  an  account  is  given  o£  the  geysers  of 
Iceland  and  of  New  Zealand.    The  height  reached  by  the  Great 
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?iyBtr  of  Iceland  seems  to  vaiy  much  on  different  occasions, 
he  highest  adlual  measurement  given  is  212  feet,  but  as  seen 
by  Olafsen  and  Povelson  it  was  estimated  at  360  feet ;  and  Mr. 
K.  Allen  says  that  well-informed  natives  do  not  consider  it  at  all 
improbable  that  such  a  height  might  be  reached.  Strokhr,  which 
is  only  about  120  yards  from  the  Great  Geyser,  does  not  reach  so 
great  elevations,  the  highest  measurement  being  only  132  feet. 
The  Roarer,  once  equal  to  the  Great  Geyser,  diminished  smce 
the  earthquake  of  1789,  and  has  ceased  to  spout. 

It  is  remarked  that  the  springs  in  the  Yellowstone  Park  gene- 
rally present  shades  of  blue,  shading  sometimes  into  green. 
The  same  colours  are  found  in  Iceland,  Java,  New  Zealand, — in 
fa<5l  in  every  region  of  hot  springs.  Many  lakes  and  rivers  also, 
in  Switzerland,  California,  and  Norway,  have  a  more  or  less 
decided  blue  shade.  Pure  water  is,  in  fadt,  distin^ly  blue  if 
seen  in  a  sufficient  depth,  though  in  ordinary  streams  and  pools 
this  colour  is  annulled  by  the  brown  shade  due  to  decomposing 
organic  matter. 

The  volume  is  profusely  illustrated,  and  the  views  convey 
striking  instances  of  the  gorgeous,  yet  at  the  same  time  weird, 
charadler  of  the  scenery. 


Canal  and  Culvert  Tables,  with  Explanatory  Text  and  Examples. 
Revised  Edition,  with  Additional  Tables.     By  Lewis  D'A. 
•  Jackson,  C.E.     London  :  W.  H.  Allen  and  Co. 

The  current  of  events  is  diredling  public  attention  much  more 
strongly  to  canals  than  has  been  the  case  for  the  last  half- 
century.  We  are  beginning,  now  the  gloss  of  novelty  is  worn 
off,  to  perceive  that  railways — however  necessary  for  the  rapid 
conveyance  of  passengers,  of  the  mail-bags,  and  of  perishable 
goods — cannot,  as  far  as  ordinary  heavy  merchandise  is  con- 
cerned, compete  in  price  with  canals.  Men  of  business  are, 
therefore,  awaking  to  the  truth  that  our  recent  negledl  of  the 
facilities  for  inland  navigation  has  been  a  mistake.  It  is  seen 
that  by  the  application  of  steam  to  boats,  on  properly  construdled 
canals,  an  average  rate  of  speed  can  be  reached  fully  equal  to 
that  of  a  goods'  train,  with  the  advantages  of  easier  rates,  and 
of  delivery  and  colledtion  at  almost  any  point  in  the  country 
traversed. 

Hence  we  think  that  Mr.  Jackson  does  himself  and  his  subje<5l 
less  than  justice  when  he  says,  in  his  Preface,  that  "  the  portions 
applicable  to  culverts  perhaps  alone  being  likely  to  come  into 
frequent  use  in  England." 
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The  author  refers  to  two  recent  series  of  observations  in  hy« 
draulics, — the  one  a  series  of  velocity  observations  made  for  the 
Government  of  India  on  the  Ganges  Canal.  These  observations 
**  clearly  disprove  the  accuracy  of  the  old  hydraulic  formulas  for 
flow  under  gravity,  and  corroborate  the  positions  laid  down  by 
the  author  in  his  first  edition.  The  other  set  of  observations 
referred  to  were  condudled  by  Mr.  Baldwin  Latham  on  the  tidal 
portions  of  the  Thames,  at  the  instance  of  the  Corporation  of 
London.  The  results  of  these^observations,  however,  have  not 
yet  been  made  public. 

Mr.  Jackson  finds  it  necessary  to  point  out  expressly  that  his 
tables  for  canals  and  culverts  are  not  intended  to  apply  to  rivers 
of  any  sort,  more  especially  the  tidal. 

The  second  edition  before  us  has  been  carefully  revised,  and 
certain  errors,  both  of  calculation  and  of  topography,  have  been 
eliminated.  Additional  tables  have  been  added  to  the  extent  of 
forty  pages. 

That  the  work  will  prove  dire(5Uy  beneficial  to  the  engineering 
profession,  and  indiredlly  to  all  interested  in  drainage  and  the 
supply  of  water,  as  well  as  in  internal  navigation,  is  self- 
evident. 


Hay 'Fever;  its  Etiology  and  Treatment,  A  Lecfture  delivered 
at  the  London  Hospital  Medical  College.  (Reprinted  from 
the  <*  British  Medical  Journal.'*  By  Morell  Mackenzie, 
M.D.     London  :  J.  and  A.  Churchill. 

Hay-fever  is  a  fashionable  disease  of  the  day,  and,  although  we 
never  came  across  any  person  af!e(5led  by  it,  it  would  be  idle,  as 
do  some,  to  doubt  its  existence.  Dr.  Mackenzie  considers  that 
the  disease  has  of  late  years  increased  in  frequency,  and  thinks 
it  probable  that  irritating  properties  have  been  newly  acquired  by 
certain  vegetable  bodies.  Such  a  change  is  by  no  means  out  of 
the  question.  But  it  cannot  be  overlooked  that  the  disease  is 
most  common  in  two  countries  differing  widely  in  climate  and  in 
flora,  but  both  inhabited  by  a  race  given  to  over- work  and  mental 
tension  under  pressure.  The  two  countries  are,  of  course, 
England  and  the  United  States.  The  late  Dr.  G.  M.  Beard 
ranked  hay-fever  among  the  neuroses,  though  the  pollen  of 
grasses,  &c.,  may  be  one  of  the  principal  exciting  causes, — per- 
haps the  principal.  Dr.  Mackenzie  admits  that  out  of  millions 
of  people,  exposed  alike  to  inhale  the  pollen  of  flowers,  very  few 
suffer.  The  liability  appears  suddenly,  but  when  once  acquired  it  is 
seldom  lost,  and  the  predisposition  seems  to  increase  with  each 
succeeding  season.  The  author  states  that  it  is  rare  on  the  Con- 
tinent of  Europe.  In  Asia  and  Africa  it  attacks  only  the  English. 
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In  America  it  occurs  in  every  State,  but  diminishes  in  frequency 
towards  the  south.  In  Britain  the  contrary  rule  seems  to  prevail, 
rince  it  is  most  common  in  the  south  of  England  and  very  rare 
in  the  north  of  Scotland.  In  New  York,  where  the  disease  is 
relatively  common,  it  is  unknown  among  persons  of  German  or 
of  French  descent,  as  well  as  among  Indians  and  Negroes.  A 
singular  feature  is  that  this  complaint  seems  most  prevalent 
among  <'  persons  of  some  education  and  of  fair  social  position." 

Dr.  Mackenzie  decidedly  recognises  pollen,  especially  that  of 
the  grasses,  as  the  general  exciting  cause.  He  adds  : — ^^  It  need 
scarcely  be  said  that  zealous  *  badleriomaniacs '  have,  of  course, 
sought  for  parasitic  germs  in  the  nasal  secretions  of  those  sub- 
je(5l  to  hay-fever;  but  although  bodies  resembling  pollen- 
corpuscles  have  been  found,  no  specific  organisms  have,  so  far  as 
I  am  aware,  been  dete<5led.  It  is  almost  a  comfort  in  these  days 
to  find  one  disease  for  which  the  ubiquitous  bacillus  does  not 
appear  to  be  responsible." 

Into  the  proposed  methods  for  the  treatment  of  the  disease 
we  can  the  less  enter  as  they  are  none  of  them  considered 
satisfadlory. 


Oitr  Comer.    Vol.  IV.,  No.  3.    September,  1884. 

This  issue  contains  but  little  matter  of  which  we  can  legitimately 
take  cognizance.  There  is  an  interesting  account  of  a  fishing 
expedition  in  the  Western  Islands,  by  Mr.  Charles  Bradlaugh, 
M.P.  He  appears  to  have  appreciated,  and  to  have  been  in  turn 
appreciated  by,  the  midges,  of  which  there  were  millions  at  Loch 
Long.  These  malevolent  little  inse<5ls  seem  to  prefer  strangers 
to  natives.  At  least  so  we  should  infer  from  the  passage — ^*  In 
the  Western  Highlands  of  Scotland  men  and  women  who  come 
from  the  south  are  distinguished  from  the  natives  by  midge 
marks."  We  should  advise  all  persons  exposed  to  the  attacks  of 
these  wretches  to  anoint  themselves  with  tin(5ture  of  marsh- 
rosemary. 

"  Witches  and  Witchcraft,"  by  Hypatia  Bradlaugh,  is  a  study 
of  a  very  delicate  subjedl, — much  more  difficult  to  deal  with  than 
was  the  case  half  a  century  ago.  It  is  manifest  that  had  Mr. 
Eglinton  lived  in  the  times  of  sapient  King  James  I.,  or  of 
Cromwell,  he  would  have  suffered  as  a  sorcerer. 

"The  House  Fly  "  is  one  of  a  clever  series  of  papers  on  our 
<*  Household  Pests,"  by  Mr.  J.  Horner.  It  seems  to  us,  however, 
that  he  exaggerates  the  scavenging  services  of  the  Diptera. 
Certain  beetles,  such  as  the  Geotrupidse  and  the  Necrophaga, 
^re  true  or  ^nuine  scavengers,  since  they  prey  upon  carrion  and 
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ordure  alone.  The  flies,  on  the  other  hand,  settle  first  upon 
putrescent  matter,  and  then  upon  our  food  or  our  persons,  carry- 
ing with  them  the  germs  of  decomposition  and  disease.  It  is  all 
but  absolutely  demonstrated  that  they  are  the  chief  agents  in  the 
propagation  of  pestilence.  The  fluids  of  their  bodies,  elaborated 
from  decomposing  animal  matter,  are  entirely  malignant,  and 
being  introduced  into  the  bodies  of  the  men  and  other  animals 
bitten,  set  up  a  series  of  eifedls  which  range  from  the  irritation 
springing  from  the  pundlure  of  a  gnat  orl  a  midge  to  deadly 
carbuncle.  . 

Mr.  Horner  writes  : — "  Man,  in  his  cruel  ingenuity,  has  en* 
ticed  the  inse(5l  tribes  into  his  service  in  order  to  inflidl  torture 
upon  his  fellows."  It  may  perhaps  be  news  to  some  of  our 
readers  to  learn  that  in  Eastern  Europe,  in  the  olden  time,  a  serf 
who  had  offended  his  lord  was  sometimes  stripped  naked  and  left 
bound  to  a  tree  in  some  swampy  forest,  where  the  mosquitoes 
tormented  him  to  death. 

The  ''  Story  of  Giordano  Bruno  "  comes  to  its  conclusion,  in- 
finitely sad,  but  not  the  less  glorious. 


Longman's    Magazine,       No.   22,    August,   1S84.      London : 
Longmans  and  Co. 

The  only  paper  in  this  issue  which  can  at  all  come  under  our 
cognizance  is  one  by  Mr.  R.  Pro(5lor,  on  "  Earthquakes  in 
England."  The  author  gives  a  notice  of  the  earthquakes,  histo- 
rical or  traditional,  which  have  from  time  to  time  shaken  this 
island.  Most  of  these  have  been  of  an  exceedingly  mild  cha- 
ra<5ler,  though  we  have  no  dire<5l  guarantee  that  we  may  never 
experience  a  more  violent  shock.  Mr.  Pro(5lor's  theory  is  that 
<*  every  earthquake  indicates  the  continuance  of  the  process  of 
contra(5lion  which  every  orb  in  space  undergoes  till  it  has  reached 
its  final  condition.'' 


No.  23.     September,  i884, 

"  The  Chase  of  the  Wild  Red  Deer  "  may  suggest  a  variety  of 
refledlions  even  to  those  who,  like  ourselves,  feel  an  exceedingly 
slight  interest  in  **  sport  '*  of  any  kind,  It  is  surely  strange  that 
a  people  so  reckless  of  animal  suffering  in  pursuit  of  amusement 
should  be  intolerant  of  a — generally— smaller  amount  of  pain  in 
putsuit  of  physiological  knowledge.  We  must,  however,  frankly 
own  that  the  chase  of  the  wild  red  deer  is  a  much  more  credit- 
able affair  than  the  pursuit  of  a  fat,  timid,  half-domestic  animal, 
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brought  in  a  cart  to  be  hunted  by  the  buckhounds  of  a  certain 
illustrious  lady. 


The  Index,    Vol.  V.     New  Series,  No.  6. 

This  paper,  whose  praise  is  not  **  in  all  the  churches,*'  has  been 
forwarded  to  us  with  especial  reference  to  an  essay  entitled  the 
**  Religious  Confession  of  an  Evolutionist,"  by  Charles  Froebel. 
This  memoir  is  not  exadlly  what  we  should  have  anticipated 
from  the  title.  The  writer  discusses,  calmly  and  thoughtfully, 
the  ''true  relation  of  religion  to  science,  metaphysics,  and 
sesthetics  in  human  nature."  He  recognises  four  fundamental 
phases  of  psychical  life : — **  Religion,  the  infinite  synthetical 
phase ;  Metaphysics,  the  infinite  analytical  phase ;  Esthetics, 
the  finite  synthetical  phase ;  and  Science,  the  finite  analytical 
phase."  Each  of  these  phases,  we  learn,  may  evidently  appear 
either  in  a  receptive  or  expressive  mood. 

In  a  following  se(5lion  the  author  examines  the  ''duties  of 
Religion  and  Science."  We  transcribe  the  following  passage 
as  illustrative  of  the  author's  point  of  view : — "  For  just  so  long 
as  she  (Religion)  endeavours  indiscriminately  to  maintain  pos- 
sessions to  which  she  has  no  title,  as  well  as  those  to  which  she 
has,  her  efforts  will  be  so  enfeebled  by  the  extent  of  the  psychical 
territories  she  seeks  to  control  that  she  will  find  herself  despoiled 
of  everything,  till  she  is  poor  indeed, — in  fadt,  no  religion  at 
all,  but  the  mere  dethroned  claimant  of  a  metaphysically- garri- 
soned dependency  of  Science.  To  avoid  this  disaster.  Religion 
must  acknowledge  her  limitations.  She  must  admit  that  while 
she  claims  as  her  legitimate  inheritance  that  region  which 
Science  terms  the  '  unknowable,'  yet  the  forms  dwelling  in  this 
region  are  for  her  no  more  knowable  than  for  Science.  She 
must  acknowledge  that  on  this  field  not  Science  only,  but  she  as 
well  is  agnostic, — unable  to  know.  For  it  is  in  the  form  of 
belief,  and  not  in  that  knowledge,  that  she  must  and  can  main- 
tain her  rights.  To  the  charge  of  Science  *  You  do  not  know !  * 
she  must  reply  '  My  cognition  springs  from  sources  of  higher 
authority :  I  believe  ! '  When  Science  insists  that  she  has  no 
tangible  reasons  for  her  belief,  she  must  answer  that  she  has 
more  tangible  wants,  aifedlions,  and  desires.  And  when  she 
occupies  that  position  Religion  will  no  longer  be  vulnerable. 
Like  the  wonderful  shadowy  form  of  some  Oriental  tale,  the 
arrows  of  Science  will  pass  through,  her  leaving  no  wound  ;  the 
sword  of  Reason  may  seem  to  cleave  her,  but  she  will  stand 
there  still  unharmed, — the  eternal,  the  mysterious,  the  all- 
beautiful  ! " 

Science,  on  the  other  hand,  '<  must  demonstrate  to  the  church- 
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man  not  only  to  what  external  laws  of  the  great  analytical  power 
of  thought  he  must  conform  his  creed,  but  also  what  internal 
laws  of  the  equally  great  synthetic  power  of  feeling  must  inform 
his  system  of  beliefs,  if  he  would  desire  it  further  to  dominate 
mankind/* 

A  third  secflion  is  devoted  to  the  "  Relation  of  the  Evolutionist 
to  Ultimate  Religious  Parties."  The  author  quotes  here  the 
lines — 

"  Diess  ist  der  Jugend  edelster  Berufi 
Die  Welt,  sie  war  nicht,  eh*  ich  sie  erschuf.'* 

Who,  by  the  way,  can  fail  to  find  here  the  very  essence  of 
"  Hylo- Idealism  "  ?  The  author  writes  further  : — "  Regarding 
the  thesis  of  Evolution  as  the  very  soul  and  essence  of  modern 
scientific  thought,  it  is  plain  that  the  mind  which  proje(5ls  it  has 
a  Pantheistic  bent,  and  that  either  the  lens  of  this  thesis  must 
be  broken  or  that  only  those  religious  forms  which  are  syn- 
rhythmic  with  its  ideas  can  live  within  the  intense  heat  and  light 
of  its  focus.  Of  all  the  forms  now  prevailing  in  Europe  and 
America  but  four — Atheism,  Spiritualism,  Buddhism,  and  Unit- 
arian Pantheism — deserve  our  consideration." 

Concerning  Spiritualism  Mr.  Froebel  writes : — **  Probably  no 
other  phase  of  modern  religious  development  is  more  deserving 
of  philosophic  analysis  and  interpretation." 

A  paper  on  "  Work  and  Rest,"  by  W.  J.  Potter,  contains  much 
which  we  cannot  recognise.  He  holds  out  small  hopes  for  the 
future.  He  scarcely  sees  that  **  work"  is  not  merely  exertion 
didlated  by  necessity  or  by  greed,  and  leading  to  material  re- 
wards. He  writes : — "  Work  will  doubtless  become  more 
equalised  among  different  classes  of  society  as  the  world  pro- 
gresses, and  some  species  of  drudgery  it  may  be  hoped  may  be 
abolished  by  improved  facilities  and  methods.  .  .  .  The  leisure 
that  is  wanted  is  only  leisure  from  excess  of  hard  physical  toil  1" 
Alas  for  **  progress,"  if  this  is  all  I  **  Some  of  the  newspapers 
have  recently  reported  the  sad  fate  to  which  a  number  of  wealthy 
young  men  of  good  families  in  New  York  have,  in  recent  years, 
been  brought  through  the  misfortune  of  having  nothing  to  do." 
Very  probable  ;  because  education  and  public  opinion  had  trained 
these  young  men  in  the  belief  that  money-making  in  one  form 
or  other  is  the  only  occupation,  the  only  work,  all  other  pursuits 
being  alike  idleness.  But  wealthy  young  men  who  rise  above 
this  vulgar  error  become  the  Darwins,  the  Lyells,  the  Goethes, 
the  Buffons.  If  we  want  progress  we  must  have  increased 
leisure, — ^leisure  not  merely  from  hard  physical  toil,  but  from 
mental  toil  in  the  service  of  greed.  And  to  this  end  we  must  go 
in  for  plainer  living,  which  alone  can  make  higher  thinking 
possible. 

The  "  Cost  of  my  Orange,"  by  Mr.  W.  D.  Gunning,  is  an 
instrudlive    study  in   Evolution.     We   can    quote  merely  the 
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concluding  passage  : — "  If  the  religion  makers  of  the  race  had 
been  tillers  of  the  soil  and  growers  of  fruit,  all  religions  would 
have  been  what  Buddhism  is — Pessimistic.*' 

The  "  eledlric  girls  "  of  the  Southern  States  do  not  meet  with 
credence.  **  It  has  been  sufficiently  shown  that  when  the 
Georgia  wonder — Lulu  Hurst— encounters  a  trained  athlete  who 
is  stronger  than  herself  and  equally  quick,  neither  odic  force  nor 
the  spirit  of  her  grandmother  has  the  slightest  efFedl  upon  him." 

"  The  Index  "  evidently  contains  much  that  deserves  careful 
reading. 


On  the  Observations  of  Earth-shakes  or  Tremors  in  order  to 
Foretell  the  Issue  of  Sudden  Outbursts  of  Fire-damp.  By 
M.  Walton  Brown.    Newcastle-upon-Tyne :  Andrew  Reid. 

In  this  pamphlet,  which  is  a  reprint  from  the  *^  Proceedings  of 
the  North  of  England  Institute  of  Mining  and  Mechanical 
Engineers,"  we  find  arguments  in  favour  of  the  very  probable 
theory  that  sudden  outbursts  of  gases  may  be  occasioned  by 
slight  tremors  of  the  earth's  crust.  That  such  motions  occur, 
and  that  with  considerable  frequency,  does  not  require  any 
demonstration ;  and  that  the  gas  liberated  in  coal-beds  will  be  for 
the  most  part  fire-damp  may  also  be  at  once  admitted. 

The  theory,  it  appears,  was  first  broached  by  Mr.  W.  L. 
Wharton  as  far  back  as  1845,  by  occasion  of  a  curious  escape  of 
gas  which  he  observed  taking  place  from  the  bed  of  the  river 
Wear.  He  writes  : — ^^  A  line  of  streams  of  gas  was  observed 
crossing  the  Wear  diagonally  in  the  direcflion  N.N.E,  and  S.S.W. 
under  the  Framwellgate  Bridge  and  for  a  length  of  about 
100  yards.  When  the  air  and  water  were  perfedlly  calm  large 
bubbles  formed  by  the  ascent  of  gas,  and  taking  fire  at  a  lighted 
candle,  marked  the  limits  of  the  streams  of  gas  above  the  bridge, 
and  two  other  smaller  groups  of  bubbles  were  seen  below  the 
bridge.  It  is  believed  that  there  are  no  coal-workings  or  excava- 
tions of  any  kind  within  several  hundred  yards  of  Framwellgate 
Bridge,  and  the  escape  of  gas  must  be  attributed  to  some  exten- 
sive natural  accumulation."  For  its  sudden  liberation,  as 
described,  scarcely  any  theory  is  conceivable  except  the  formation 
of  a  chink  or  fissure  in  the  bed  of  the  river  by  some  subterranean 
movement  or  vibration.  It  is  hence  exceedingly  probable  that 
in  the  coal-fields  outbursts  of  gas  may  occur  along  lines  of  faults. 
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Transactions  of  the  New   York  Academy  of  Sciences,    Vol.  II. 
Nos.  I  to  13. 

On  Odlober  9,  1882,  a  discussion  took  place  on  Mr.  P.  C. 
Whitehouse's  paper  maintaining  the  artificial  character  of 
FingaPs  Cave.  Considerable  difference  of  opinion  occurred. 
Prof.  E.  H.  Day  opposing  the  hypothesis  of  Mr.  Whitehouse, 
and  the  President  pointing  out  the  absence  of  detritus  on  the 
shore,  and  noting  the  fadl  that  the  approaches  to  the  Staffa  Caves 
are  over  low  flat  ground,  furrowed  by  canals  leading  up  to  their 
entrances,  as  if  artificially  excavated. 

On  November  20  the  Rev.  H.  C.  Hovey  delivered  a  very  in- 
teresting ledlure  on  "  Subterranean  Scenery.*'  The  ledlurer 
classified  caves  as  volcanic,  such  as  those  of  Cumana  and  Iceland  ; 
marine,  of  which  the  Grotto  A^uro,  of  Capri,  and  the  caverns  of 
Staffa  are  examples,  and  inland  caves  in  non-volcanic  distridts, 
especially  in  limestone  rocks.  A  particular  description  was 
given  of  the  Luray  Cave  in  Virginia.  Such  caves, — and  the 
same  rule  applies  to  those  of  Castleton,  Adelsbach,  &c. — though 
sometimes  ascribed  to  earthquakes,  are  really  due  to  the  chemical 
and  mechanical  adlion  of  water.  "  Acidulated  water  cuts  into 
the  limestone,  searching  out  the  lines  of  weakness,  until  chan- 
nels are  made  leading  down  to  some  subterranean  outlet.  The 
agency  of  running  streams  carries  on  the  work  begun  by  water 
charged  with  carbonic  acid.  Sand  and  gravel  borne  in  with  these 
streams  make  of  them  powerful  cutting-engines.** 

On  November  27  Dr.  J.  S.  Phene  in  a  paper  on  the  Mound- 
Builders  argued  that  they  were  contemporaneous  with  the  ancient 
horse  and  with  certain  members  of  the  elephant  family.  As  to 
the  camel  the  evidence  is  not  conclusive. 

In  a  discussion  on  the  physical  conditions  under  which  coal  is 
formed  Dr.  Newberry  stated  that  in  passing  through  the  coal- 
measures  from  below  upwards  differences  in  the  flora  were 
traced,  but  the  types  were  largely  interlocked  by  insensible 
changes.  The  Sigillaria  is  abundant  below,  and  as  we  pass 
upwards  it  decreases  and  disappears. 

On  January  22,  1883,  Prof.  Thwing  read  a  paper  on  the 
"  Treatment  of  Sea-sickness  by  the  Trance  State,'*  induced,  it 
would  seem,  by  mesmerism.  The  author's  experiments  confirm 
the  theory  of  the  late  Dr.  G.  M.  Beard  that  the  concentration  of 
attention  in  one  direction  induces  an  insensibility  to  other  things, 
more  or  less  complete. 

At  the  meeting  on  February  5,  1883,  occurred  an  incident 
which  seems  strange  to  Englishmen  of  the  present  day.  A  re- 
solution, namely,  was  passed  that  *<  The  New  York  Academy  of 
Sciences  endorse  a  petition  for  Congress  to  remove  all  duties  on 
specimens  of  minerals  and  fossils,  whether  imported  by  dealers^ 
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or  by  institutions  of  learning,  or  by  private  collecflors,  so  long  as 
they  are  intended  for  cabinet  specimens  and  not  for  use  in  the 
arts.'*    Alas  that  such  a  petition  should  be  necessary ! 

Mr.  Rom3m  Hitchcock  read  a  paper  on  the  alleged  reticulate 
stru(5ture  of  bioplasm  (protoplasm  or  bioplasm),  which  he  con- 
troverted. In  the  discussion  which  followed,  Mr.  A.  H.  Elliott 
referred  to  the  experiments  of  Mr.  Crookes  on  radiant  matter,  and 
enquired  whether  there  were  any  means  of  explanation  of  the 
motions  of  the  granules  of  living  matter  analogous  to  the  mole- 
cular motion  observed  by  that  investigator.  Dr.  Schceney  re- 
marked that  mere  molecular  motipns  were  simply  helped  or 
retarded  by  the  different  physical  forces,  but  that  the  agencies 
concerned  in  the  phenomena  of  life  were  quite  different  from  the 
other  cosmic  forces.  Mr.  Hitchcock  observed  that  it  had  been 
suggested,  in  regard  to  the  distinction  between  living  and  non- 
living matter,  that  they  may  differ  in  the  same  way  as  in  inor- 
ganic bodies — atoms  of  the  same  substance  are  subje<5l  to 
different  arrangements — one  mode  of  arrangement  being  peculiar 
to  living  matter. 

In  a  discussion  on  the  determination  of  organic  matter  in 
potable  water  it  was  remarked  that  the  water  of  the  Dismal 
Swamp  was  dark  in  colour  and  teeming  with  organic  matter  and 
yet  was  not  unhealthful. 

On  June  4th,  Dr.  J.  S.  Newberry  read  a  paper  among  other 
things  disproving  the  theory — adopted  by  some  English  savants 
—that  an  ice-epoch  must  have  been  a  warmer  period  than  at 
present,  with  more  copious  precipitation. 


Papers  and  Proceedings  of  the  Royal  Society  of  Tasmania  for 
1882.    Hobart :  **  Mercury  "  Office. 

In  the  <<  Proceedings  "  we  find  the  usual  climatological  notes. 
The  winter  seems  to  have  been  severe  for  the  latitude.  During 
July  (i6th)  snow  fell  at  Hobart  to  the  depth  of  2  to  3  inches. 
On  August  26th  another  snowstorm  occurred,  and  on  July  29th 
the  minimum  temperature  registered  was  21^  F.  I  Even  in 
Odtober,  when  the  horse-chestnuts  were  in  flower  and  the  vines 
budding,  we  find  mention  of  flakes  of  snow. 

The  principal  paper  inserted  is  entitled  **  General  and  Critical 
Observations  on  the  Fishes  of  Tasmania,"  by  R.  M.  Johnston, 
F.L.S.  The  author  enumerates  190  species  of  fish  as  occurring 
in  Tasmania. 

It  is  remarked  that  since  the  use  of  seine-nets  in  the  Derwent 
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above  Hobart  has  been  prohibited  all  fish  have  rapidly  increased 
in  number,  size,  and  quality.  It  is  affirmed  that  more  fish  are 
now  caught  with  rod  and  line  than  were  formerly  obtained  by 
netting. 

The  introduction  of  the  salmon  and  the  trout  into  the 
Tasmanian  rivers  has  proved  successful.  The  acclimatisation 
of  the  European  herring  in  the  Antarctic  Seas  is  now  contem- 
plated. 

Mr.  R.  Btheridge,  P.G.S.,  communicates  a  description  of 
Trilobites  from  the  Lower  Silurian  of  the  Mersey  distridl  in 
Tasmania. 

Mr.  James  Barnard  discusses  the  economic  value  of  Typha 
latifolia.  This  aquatic  plant  is  used  in  Italy  as  a  stuffing  for 
buoyant  mattresses,  cushions,  &c.  Such  mattresses  are  used  on 
board  the  Italian  navy  as  a  life-saving  appliance,  one  of  them 
being  easily  capable  of  supporting  two  persons  in  the  water. 
Signer  C.  A.  de  Goyzueta,  Italian  Consul  at  Melbourne,  called 
the  attention  of  the  local  Australian  Governments  to  the  valuable 
properties  of  this  plant,  and  its  acclimatisation  is  in  progress. 
Meantime  attention  has  been  drawn  to  a  kindred  species,  Typha 
angustifolia,  indigenous  in  the  marshes  of  Tasmania,  and 
possessing  the  same  physical  properties.  The  writer  justly  re- 
marks that  cushions  stuffed  with  this  plant  would  often  prove 
the  means  of  saving  valuable  lives  in  the  capsizing  and  founder- 
ing of  river-craft,  coasters,  &c. 

Lieut.  C.  £.  Beddome  furnishes  a  description  of  some  new 
marine  shells  of  Tasmania. 

R.  M.  Johnston,  F.L.S.,  gives  a  note  on  Olinus  despicaUaius 
and  Boviethys  variegatus,  two  viviparous  fishes. 

Messrs.  E.  T.  Higgins,  M.R.C.S.,  and  W.  F.  Petterd, 
C.M.Z.S.,  communicate  accounts  of  hitherto  undescribed  Ante- 
chini  and  Muridse  inhabiting  Tasmania. 

We  regret  to  learn  from  the  appended  Report  that  both  the 
Botanical  Gardens  and  the  Museum  are  crippled  from  want  of 
funds. 


Papers  and  Proceedings  of  the  Royal  Society  of  Tasmania  for 
1883.    Hobart :  "  Mercury  "  Office. 

Among  the  principal  papers  here  inserted  is  one  by  E.  T. 
Higgins  and  W.  F.  Petterd,  on  a  new  Cave-Spider  {Theridion 
troglodytes).  This  species,  the  female  of  which  measures 
6i  inches  irom  the  claw  of  the  anterior  to  the  claw  of  the  pos. 
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terior  leg,  is  found  in  a  cave  in  the  Chudleigh  distridl.  The 
nest  is  of  the  size  of  a  large  pigeon's  egg.  Curiously  enough 
there  have  been,  so  far,  no  insedls  discovered  in  the  cave  on 
which  these  spiders  could  subsist.  Several  species  of  mam- 
malian remains  have  been  found  agglutinated  to  the  rock  by 
stala<5lltic  incrustations.  No  carnivorous  marsupials  have 
been  found.  The  staladtites  of  the  cave  are  said  to  be  mag- 
nificent. 

Mr.  F.  Abbott,  Superintendent  of  the  Royal  Society's  Gardens, 
communicates  notes  on  new  plants  introduced  during  the  season. 
Prominent  among  these  is  the  Georgia  pitch  pine. 

A  number  of  rhododendrons  and  azaleas  have  been  introduced 
from  India,  Java,  Japan,  &c.,  and  will  doubtless  spread  on  the 
sandy  and  peaty  soils  of  the  island. 

Dira  grandiflora^  a  splendid  terrestrial  orchid,  native  only  on 
the  summit  of  the  Table  Mountain,  has,  after  many  trials,  been 
successfully  introduced. 

The  introdu<5lion  of  new  fruit  trees  has  been  pra<5lically 
brought  to  an  end  for  want  of  room  and  funds.  The  writer 
justly  remarks  that  the  task  of  maintaining  and  extending  such 
a  colledlion  belongs  rather  to  a  Horticultural  Society  than  to  the 
Royal  Society. 

The  Museum  of  the  Society  continues  to  receive  dona- 
tions of  a  very  promiscuous  nature.  We  hope  that  the  funds 
of  the  Society  may  suffice  for  the  reception  and  classification 
of  the  specimens,  which  otherwise  will  be  of  little  good  to 
Science. 

A  Mr.  Dyer  calls  attention  to  a  large  harmless  lizard  {Cyclodus 
nigrolutens)f  which  in  Tasmania  has  unfortunately  received  the 
name  of  the  <*  death-adder,"  and  is  hunted  down  in  consequence. 
So  far  from  being  injurious  to  man,  it  attacks  and  destroys 
poisonous  serpents  in  their  youth,  and  therefore  justly  deserves 
prote<5lion  instead  of  persecution. 

We  find  mention  of  the  after-glow  in  the  western  skies,  for  an 
hour  or  two  after  sunset,  as  having  been  observed  in  the  latter 
part  of  Odlober. 

Two  specimens  of  Sphinx  Convolvulif  captured  in  the  island, 
were  presented  to  the  Museum  by  Mrs.  Lodder.  This  species  is 
probably  becoming  cosmopolitan.  We  have  received  specimens 
of  it  from  the  Transvaal  and  Zulu-land. 
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Bulletin  of  the  California  Academy  of  Sciences.    No.  i.    Febru- 
ary»  1884. 

This  number  contains  a  description  of  a  new  species  of  Squalius^ 
by  Rosa  Smith ;  a  description  of  a  number  of  new  plants,  some 
of  which,  we  regret  to  find,  have  been  fitted  out  with  a  Latin 
«*  diagnosis."  What  apology  can  be  urged  for  this  "  survival  " 
we  must  own  ourselves  unable  to  see.  New  chemical  com- 
pounds, new  physical  fa(5ls,  are  not  in  our  days  described  in  a 
dead  language  which  has  the  disadvantage  of  not  affording  an 
accurate  nomenclature  for  colours.  Why,  then,  should  this  anti- 
quated custom  be  retained  for  new  botanical  or  entomological 
species  ? 

The  Microscopic  SecSlion  comprises  an  enumeration  of  the 
Fungi  of  the  Pacific  Coast  and  of  California. 

The  Proceedings  of  the  Astronomical  Sedlion  contain  nothing 
of  marked  interest. 
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CORRESPONDENCE. 


,*  The  Editor  does  not  hold  himself  responsible  for  statements  of  fads  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  rsspcdi?e  authors. 


HYLOZOISM    AND    HYLO-IDEALISM. 

Absence  abroad  has  prevented  my  seeing  Mr.  Billing's  late 
lucubrations  on  this  subjedl,  which  are  really  quite  beside  the 
question,  in  the  "  Journal  of  Science,"  until  now.  Might  I  ask, 
if  not  too  late,  that  you  will  kindly  allow  me  space  in  the  0<5lober 
number  of  your  fearless  Journal  to  state,  necessarily  in  the 
shortest  terms,  what  the  Brain  Theory  of  Mind  and  Matter 
really  is,  Mr.  Billing  having  already  very  successfully  shown 
what  it  is  not  ?  C.  N.,  who  is  a  young  Collegian,  will  probably 
answer  more  elaborately  his  mystifications  on  her  return,  in 
Odlober,  from  Germany. 

The  aim  of  Hylo-Idealism,  or  Auto-Centricism,  for  it  has  a 
hundred  other  names,  is,  in  the  most  summary  and  conclusive 
way,  to  abolish  the  biblical,  theological,  supernatural,  animistic 
or.dualistic  system  of  the  World, — i.e.,  of  Life  and  Mind, — by 
substituting  the  scientific,  medical,  monistic,  hyloic,  or  hylo- 
phenomenal  theory  of  "things "for  that  out-worn  hypothesis. 
And  it  does  this  by  proving,  on  data  so  veiy  clear  now-a-days, 
that  "  all  who  run  may  read,"  if  they  care  to  do  so,  that  all 
"things"  or  "  nothings  "  to  which  we  have  access,  whether  ab- 
stract or  concrete,  can  have  only  a  phenomenal  or  cerebral  origin 
as  conceptions  or  perceptions, — i.e.,  as  objecfts  of  sense  or 
thought,  which  surely  are  only  faculties  or  funcftions  of  the 
Brain.  Man  must  therefore  anthropomorphise  and  au^omorphise 
from  the  very  nature  of  his  being, — a  truth  which  unifies  subjedl 
and  objedl,  Ego  and  Non-Ego,  Self  and  Not-Self,  making  thus 
the  whole  universe  intercranial  as  the  creature  of  sight  (sense) 
and  thought.  Light  itself  is  not  light  till  manufaiflured  in  the 
posterior  chambers  of  the  eye,  "  which  is  the  only  colour  box." 
All  Divine  Worship  or  Religion  must  be  thus  Self-worship,  as 
out  of  Self  Self  can  never  escape,  what  is  outside  that  sphere 
being  nothing  to  us  according  to  the  immemorial  proverbs : — 
Quod  supra,  vel  extra  nos,  nihil  ad  nos,  and  De  non  apparentihus 
et  non  existentibus  eadem  est  ratio.    Science,  and  especially 
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Philosophical  Medicine,  has  in  all  ages,  with  more  or  less  cer- 
tainty, always  postulated  this  hylo-phenomenalism,  which  in  our 
days  is  placed  quite  beyond  dispute  by  the  materialistic  principles 
of  Bichat*s  and  Hunter's  histology,  accepted  as  the  only  basis  of 
all  contemporary  sound  Physiology,  Pathology,  and  Therapeutics. 
To  Medicine,  and  not  to  Mathematics,  Metaphysics,  or  Theology, 
really  belong  the  **  great  problems  "  of  Life,  Disease,  and  Death. 
On  these  data  Hygiene,  or  supreme  culture  of  body  and  mind, 
which  latter  is  only  a  bodily  fundlion,  becomes  the  substitute  for 
Religion  or  Divine  Worship,  thus  eliminated  from  reality  not 
merely  as  a  baseless,  useless,,  and  mischievous  chimsera,  but  as 
an  absolute  impossibility.  Sir  W.  Gull  posits  these  same  con- 
clusions in  his  Harveian  Oration  (1870)  as  the  **  categoric  impe- 
rative "  of  Modem  Medicine,  which  rigidly  excludes  all  dualistic 
Animism  from  nineteenth  century  Philosophy.  Hyloism  or 
Materialism  is  thus  enthroned  as  the  Magna  Charta  and  Mo- 
narchos  of  human  Reason.  The  whole  question  is  really  so  very 
simple  that  it  seems  to  be  only  complicated  by  formal  argument. 
On  the  hylo- phenomenal  theory  surely  every  one,  learned  or  un- 
learned, ought  to  see  that  Self  must  be  the  sole  author  of  its 
own  world,  both  of  sense  and  thought.  All  concrete  objedls,  as 
we  see  or  know  them,  can  be  only  mental  imagery,  Deity  not 
excepted.  Solipsismal  Egoism  must  be  therefore  to  us  the  be- 
all  and  end-all  of  existence.  Beyond  that  extreme  limit  of  mortal 
vision  we  can  never  penetrate.  Christ  termed  himself  "  Son  of 
God"  but  Modern  Science,  and  especially  Medicine,  caps  his 
idea  by  divinising  Humanity  itself,  by  constituting  Man,  and 
every  separate  unit  of  mankind,  father  of  God  and  of  all  things 
visible  and  invisible  to  human  Gnosis. 

Robert  Lewins,  M.D. 

September  x8, 1884. 


WASPS    INDISCRIMINATE    IN    ANGER. 

If  your  correspondent  **J.  C. '*  should  ever  happen  to  pass  a 
wasp's  nest  which  has  been  recently  disturbed,  he  will  receive  a 
very  praftical  answer  to  his  query  in  your  last  number. 

EXPBRIBNTIA. 
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ANIMAL    INTELLIGENCE. 

Perceiving  that  the  << Journal  of  Science"  pays  especial  atten- 
tion to  the  intelligence  of  the  lower  animals,  I  place  at  your 
disposal  notice  of  a  fadl  which  I  dare  say  some  of  your  readers 
will  be  able  to  corroborate  : — If  a  workman  is  allowed  to  bring 
his  dog  with  him  to  any  manufa(5lory  where  he  is  employed,  it 
is  astonishing  how  quickly  the  animal  finds  out  *<  who  is  who  *' 
in  the  concern.  His  profound  respedl  for  the  head  of  the  esta- 
blishment, and  for  managers,  foremen,  and  officer-bearers  in 
general,  forms  an  amusing  contrast  to  his  sauciness  to  private 
workmen. 

J.  C,  of  S. 


INTERNATIONAL    WEIGHTS    AND    MEASURES. 

Certain  neighbouring  nations  conceive  that  they  have  iust  cause 
of  complaint  against  Britain  on  account  of  her  tardiness  in 
adopting  the  metric  system  ;  but  these  grumblers,  perhaps,  forget 
that  they,  too,  sin  against  international  convenience.  What,  for 
instance,  can  be  a  greater  nuisance  to  a  non-German  than  the 
receipt  of  a  letter  or  other  document  written  in  the  German 
charadlers  ?  He  may  be  able  to  speak  the  language  with  flu- 
ency, corredtness,  and  even  elegance,  yet,  unless  he  has  constant 
pra<5lice  in  deciphering  German  manuscripts,  he  is  put  to  a 
serious  loss  of  time,  and  may  even  be  in  doubt  concerning  some 
important  word.  Yet  Germany  shows  no  signs  of  a  disposition 
to  make  this  needed  reform. 

Were  we  to  abandon  our  old  system  in  favour  of  the  metric 
standards,  we  should  have  to  encounter  a  very  tangible  sacrifice. 
All  our  existing  weights  and  measures,  whether  of  length  or 
capacity,  would  become  so  much  waste  material,  involving  a  loss 
of  probably  not  less  than  two  millions  sterling.  In  addition, 
many  valuable  works,  tables,  &c.,  on  land-surveying,  civil  and 
mechanical  engineering,  &c.,  would  be  reduced  to  the  rank  of 
waste  paper.  Of  the  derangement  in  retail  trade,  which  would 
fall  heavily  upon  the  poorer  classes,  I  cannot  here  speak.  Now 
what,  on  the  other  hand,  would  it  cost  Germany  to  adopt  the 
written  charadters  used  by  the  rest  of  the  civilised  world? 
Pradtically  nothing,  except  to  the  spedlacle-makers,  who  would 
find  short-sightedness  diminish. 

The  French,  on  their  part,  have  a  mal-pra(5lice  which  they 
might  very  well  immolate  on  the  shrine  of  internationalism.    I 
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mean  theirhabit  of  distorting  foreign  names  of  places,  sometimes 
even  of  persons,  thus  rendering  their  identification  often  a  matter 
of  doubt  to  a  non-Frenchman.  In  a  similar  manner  they  murder 
scientific  and  technical  terms  of  Greek  or  Latin  origin.  Surely 
it  would  be  no  great  hardship  for  the  French  were  they,  in  future, 
for  intelligibility's  sake,  to  leave  foreign  and  classical  names  as 
they  find  them. 

An  Old  Technologist. 


THE  MERIT  OF  MESSRS.  THOMAS  AND  GILCHRIST 
VERSUS   THE    ARISTOCRACY. 

A  CONTEMPORARY  of  yours,  whom  I  leave  you  to  guess  or  to 
search  out,  winds  up  a  slashing  article  with  the  didlum  that 
"these  young  men  have  done  more  for  England's  greatness 
than  all  her  aristocracy,  kings  and  queens  into  the  bargain." 
Now  I  should  be  very  loth  to  depreciate  the  merit  of  Messrs. 
Thomas  and  Gilchrist,  though,  as  their  process  is  being  worked 
in  foreign  countries  more  extensively  than  at  home,  it  will  leave 
our  iron  trade  pretty  much  as  it  found  it,  if  not  in  a  relatively 
worse  position.    This,  however,  is  no  fault  of  the  inventors. 

But  the  writer  to  whom  I  refer  seriously  under-rates  the  intel- 
ledtual  achievements  of  the  aristocracy.  Robert  Boyle  and 
Henry  Cavendish  were  members  of  the  aristocracy.  The  Mar- 
quis of  Worcester,  the  Viscount  St.  Albans  (incorredlly  termed 
Lord  Bacon),  and  the  Earl  Dundonald  were  all  peers.  So  in. 
our  own  day  are  Cords  Rayleigh  and  Walsingham.  Sir  Charles 
Lyell,  though  not  a  peer,  belonged  to  the  baronetage. 

These  instances,  to  which  more  might  be  added,  prove  that 
the  aristocracy  have  done  things  for  England's  greatness  fully 
equal,  to  say  the  least,  with  the  invention  of  the  Thomas  and 
Gilchrist  process. 

JUSTITIA. 


POLYGAMY  IN  CONNECTION  WITH  THE  SUPERIOR 
SIZE  OF  MALE  ANIMALS. 

Great  superiority  of  size  and  strength  in  any  male  animal,  as 
compared  with  the  female  of  the  same  species,  seems  to  be  so 
closely  conneAed  with  polygamous  habits,  that  the  one  faA  may 
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be  inferred  from  the  other.  But  it  is  not  sufficiently  clear  which 
is  cause  and  which  is  eifecSl.  Is  the  physical  superiority  of  the 
male  an  indire<5l  result  of  polygamy,  the  perpetuation  of  the 
species  being  left  to  those  individuals  which  prove  vidtorious  in 
the  struggle  for  the  possession  of  the  females  ?  Or  is  polygamy 
a  consequence  of  the  physical  superiority  of  the  males  due  to 
some  other  cause  ?  If  the  former,  we  ask  why  the  rivalry  be- 
tween the  males,  which  is  more  or  less  common  to  all  mam- 
malian species,  has  not  in  all  cases  produced  a  marked  excess  of 
size  and  strength,  and  ultimately  led  to  polygamy  ?  If  the  latter, 
we  have  still  to  ask  why  the  physical  superiority  of  the  male 
should  in  some  species  be  so  much  more  marked  than  in  others  ? 

An  Ex-Darwinian. 

[Polygamy  seems  to  depend  upon  gregarious  habits,  and  upon 
an  ample  and  constant  supply  of  food.  Hence  it  is  pra(5lically 
confined  to  phytophagous  and  omnivorous  animals. — Ed.  J.  S.] 
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NOTES. 


The  following  startling  paragraph  is  taken  from  **  Invention  and 
Inventor's  Mart  " : — "  A  contributor  to  a  local  contemporary 
hears  of  a  house,  not  a  hundred  miles  from  the  broad,  open 
thoroughfare  of  High  Holborn,  in  which  there  are  no  less  than 
forty  persons  living,  and  in  which  there  is  no  water  laid  on  to 
flush  the  drains.  This  is  a  pra(5lical  antithesis  certainly  to  the 
Health  Exhibition,  at  which  scientific  sanitarians  are  daily 
theorising.** 

**  La  Lumifere  Ele(5lrique  "  is  represented  by  a  technical  con- 
temporary as  speaking  of  the  *'  decomposition  **  of  hydrogen  in 
presence  of  a  large  number  of  bodies. 

The  water  wagtails  have  an  intense  dislike  for  larks.  The 
yellow  wagtail,  or  <<  dish-washer  '*  as  he  is  called  in  some  locali- 
ties, never  fails  to  chase  away  any  sky  lark  which  he  happens  to 
espy. 

The  late  Prof.  Dumas  said — **  If  the  causes  of  our  marasmus 
appear  complex  and  manifold  they  are  still  reducible  to  one 
principle,— administrative  centralisation, — ^which,  applied  to  the 
University,  has  enervated  superior  instrudlion.*' 

Several  chestnut  trees  on  the  Boulevard  St.  Germain,  at 
Paris,  which  had  lost  all  their  leaves  from  the  intense  heat  and 
drought,  began  to  put  forth  fresh  leaves  and  flowers  about 
August  15th.  The  flower-  and  leaf-buds  have  not  the  same 
stru<5lure  as  those  formed  in  early  spring,  which  have  to  protedl 
the  future  shoot  against  probable  frosts. 

♦*  Ciel  et  Terre  "  has  received  a  copy  of  the  "  Historical  and 
Geographical  Almanac  of  Artois  **  for  1784.  It  contains  a  notice 
of  the  pleading  of  M.  de  Robespierre — the  Robespierre — before 
the  Council  of  Artois  in  support  of  the  appeal  of  his  client,  the 
Lord  de  Vissery  de  Boi8-Val6,  against  a  decree  of  the  sheriffs  of 
St.  Omer,  who  had  ordered  him  to  remove  a  lightning-condu(5lor 
which  he  had  fixed  to  his  house  ! 

According  to  MM.  Werner  and  Noelting  (Ind.  Soc.  Mulhouse) 
the  poisonous  properties  of  commercial  benzol  depend  upon  the 
presence  of  a  small  quantity  of  ethyl  iso-cyanide. 
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"  Ciel  et  Terre  "  records  an  extraordinary  fall  of  hail  on  July 
13th,  at  Lombartzyde,  near  Nieuport.  Stones  were  colle<5led 
weighing  i  kilo.  each.  The  roofs  of  the  houses  were  completely 
shattered. 

£.  Vial  (<<  Les  Mondes  "),  discussing  the  physiological  part  of 
iron  in  the  animal  organism,  contends  that  the  a<5live  principle 
in  the  arterial  globules  is  potassium  ferrate,  which  in  contadl 
with  reducing  agents  is  broken  up  into  oxygen,  hydrated  ferric 
oxide,  and  anhydrous  potassa.  The  latter  compound,  after  satu- 
rating itself  with  carbon  dioxide,  conveys  this  body  into  the 
lungs. 

The  poisonous  charaAer  of  urea,  when  introduced  into  the 
tissues  of  animals,  has  been  demonstrated  experimentally  by 
MM.  Gr6haut  and  Quinquand.  In  rabbits  the  fatal  dose  is 
661  m.grms.  per  100  grms.  of  blood. 

A  letter  by  one  Buissart,  a  Member  of  the  Academies  of  Arras 
and  Dijon,  bearing  date  August  2nd,  1783,  is  abstra(5ted  in  **  Ciel 
et  Terre.**  The  writer  speaks  of  the  fogs  which  prevailed  in- 
cessantly in  June  and  July,  1783  : — **The  mixture  of  terrestrial 
exhalations,  which  give  a  variable  and  unusual  colour  to  the  disc 
of  the  sun,  fills  the  public  herewith  dread;  everyone  makes  pre- 
dictions, and  a  panic  terror  seizes  even  persons  of  education." 

[Mr.  Ruskin  and  the  author  of  the  "  Vapour  Year  '*  would  do 
well  to  study  old  meteorological  records.] 

M.  A.  Certes  {*'  Comptes  Rendus  **)  has  examined  the  effedts 
of  high  pressures  upon  the  badlerium  of  **  charbon.'*  He  ex- 
posed infedled  blood  for  twenty-four  hours  to  a  pressure  of 
600  atmospheres.  The  blood  retained  its  virulence,  and  cultiva- 
tion experiments  made  with  it  succeeded  perfectly.  It  seems  to 
the  author  that  in  most  cases  there  is  a  want  of  identity  between 
the  chemical  processes,  and  even  the  microscopic  agents  of  pu- 
trefadlion,  according  as  it  takes  place  in  the  open  air  or  under 
pressure. 

Sir  James  Paget  states  that  we  lose  in  England  and  Wales 
every  year,  in  consequence  of  sickness,  "  as  much  work  as 
twenty  millions  of  healthy  people  could  do  in  a  week.*'  But 
considering  the  over-crowding  of  every  trade,  business,  and  pro- 
fession, and  the  numbers  of  people  unable  to  meet  with  employ- 
ment, we  may  venture  to  ask  could  a  week's  work  for  twenty 
million  people  be  found  ? 

Complaints  of  over- work  in  German  schools  are  abundant, 
and  several  decrees  have  already  been  issued,  restridling  the 
quantity  of  home-study  required  and  limiting  the  classical 
studies. 
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Dr.  Gressin  and  M.  Bottard,  of  Havre,  have  discovered  the 
poison-glands  and  emissive  dudls  of  the  fishes  Trachinus  draco 
and  T,  vipera.  The  venom,  extracfled  and  injecfled  by  means  of 
a  Pravez  syringe  into  frogs,  fishes,  birds,  and  small  mammals, 
quickly  brought  on  clonic  convulsions,  collapse,  and  death. 
The  opercular  spines  serve  for  the  introdu(5lion  of  the  poison ; 
the  mechanism  is  exacftly  the  same  as  in  the  viper,  only  the 
spines,  instead  of  having  merely  one  channel  like  the  fang  of  a 
death-snake,  have  each  two. 

According  to  "  Ciel  et  Terre  "  the  vibrations  caused  by  the 
passing  of  a  railway  train,  even  at  distances  of  1300  to  1500 
metres,  make  the  use  of  delicate  astronomical  instruments  im- 
pocjible  for  the  time  being. 

M.  Pierre  Picard  considers  the  sun-spots  as  aerolites  which 
have  fallen  into  the  sun,  and  which  preserve  on  its  incandescent 
surface  the  spheroidal  state  during  the  entire  duration  of  the 
spot. 

M.  C.  Fievez,  of  the  Royal  Observatory  of  Brussels,  contends 
that  the  temperature  of  sun-spots  is  higher  than  that  of  the  sun's 
disc,  since  the  spe(5^ral  rays  of  the  former  are  broader  than  those 
of  the  latter. 

M.  G.  Rafin,  in  a  communication  to  the  Academy  of  Sciences, 
describes  a  species  of  ant  which  he  has  observed  in  the  island  of 
St.  .Thomas,  and  which  he  proposes  to  call  Formica  ignivora, 
A  large  fire  of  wood  having  been  kindled  at  a  certain  distance 
from  the  ant-hill,  he  saw  the  ants  precipitate  themselves  into  it 
by  thousands,  until  it  was  completely  extinguished. 

M.  W.  Vignal  (**  Comptes  Rendus  ")  shows  that  there  is  no 
point  in  the  embryonic  development  of  the  spinal  marrow  of 
vertebrate  animals  when  it  can  be  compared  to  a  series  of 
ganglia  attached  end  to  end,  and  resembling  the  nervous  chain 
of  the  arthropods. 

Herr  Krasan,  in  '*  Engler's  Jahrbuch,"  gives  instances  of  the 
modification  of  plants  by  the  a(5lion  of  inse<5l8|  so  as  to  produce 
new  vatieties. 

A  certain  Dr.  O'Donnell  proposed  to  visit  the  principal 
American  cities,  taking  with  him  a  couple  of  Chinese  lepers  as 
illustrations  of  a  popular  ledlure.  The  authorites  have  refused 
their  sandlion. 

We  are  glad  to  find  that  the  <<  Medical  Press  and  Cir- 
cular *'  supports  the  proposal  of  scientific  assessors  in  Courts  of 
Law. 
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Extraordinary  Freak  of  Nature ;  an  Egg  within  an  Egg. — 
Mr.  W.T.  Wisftman,  F.R.G.S.,  &c.,  on  opening  a  duck's  egg, 
a  few  days  ago,  discovered  inside,  in  addition  to  a  perfedl  yolk, 
a  small  round  egg,  about  the  size  of  a  pigeon's  egg.  The  shell 
was  hard,  and  the  colour  a  beautiful  eledlric  blue.  We  should 
like  Prof.  Owen's  explanation. 

Our  friend  and  contributor.  Professor  R.  Galloway,  has  ready 
for  the  press  a  work  on  the  Extradlion  and  Manufadlure  of  the 
Kelp-Produ<5ls.  The  book  will  contain  drawings  of  a  kelp 
fadlory,  with  the  different  vessels  all  drawn  to  scale.  The 
processes  given  for  the  manufacflure  of  iodide  and  bromide  of 
potassium,  and  the  re-subliming  of  iodine,  will  enable  the 
manufa(5lurer  to  produce  these  important  articles  at  a  remunera- 
tive figure. 

A  writer  in  "  Notes  and  Queries "  says  that,  at  a  recent 
meeting  of  the  Cambrian  Archaeological  Society,  Colonel  Evans 
Lloyd  exhibited  a  stone  which  was  said  to  open  at  the  death  of 
any  member  of  the  family  to  which  he  belonged  ! 

We  are  glad  to  find  that  a  Natural  History  Club  has  been 
founded  at  Aylesbury. 

It  appears  that  an  exhibition  of  noses  has  been  held  at  Vienna. 
The  first  prize  was  awarded  to  the  possessor  of  a  huge  nose  of 
a  purple  hue  ! 

Dr.  J.  E.  Rombouts  ("  Archives  du  Mus6e  Teyler)  denies  that 
the  power  of  flies  to  walk  on  glass  is  due  either  to  atmospheric 
pressure  or  to  the  exudation  of  a  viscous  liquid,  and  ascribes  it 
to  capillary  attraction. 

Prof.  Young  agrees  with  Dr.  Gould  that  the  effedls  of  sun-spot 
periodicity,  if  they  exist  at  all,  are  likely  to  be  very  different  in 
different  portions  of  the  earth.  ...  In  some  regions  it  may  be 
warmer  and  drier  during  a  sun-spot  maximum,  while  in  adjoining 
countries  it  is  the  reverse. 

Dr.  Dolan,  in  an  essay  on  Rabies,  remarks  that  <*  experiments 
properly  condudled  and  properly  interpreted  will  ultimately  lead 
us  to  the  discovery  of  the  remedy."  He  adds : — **  We  need 
not  expedl  that  any  Englishman  will  find  this  out,  for  we  are  so 
under  the  dominion  of  a  false  humanity  that  experiments  on 
animals  are  out  of  the  reach  of  many  who  might  throw  light  on 
this  disease." 

We  regret  to  announce  the  death  of  the  eminent  American 
microscopist.  Dr.  J.  J.  Woodward.  The  deceased,  who  may 
claim  perhaps  the  highest  rank  in  microscopic  photography,  was 
only  in  his  flfty-firBt  year. 
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A  Mr.  Thomas  Bayley  proposes,  in  place  of  cremation,  to 
place  the  bodies,  loosely  wrapped  in  cotton-wool,  on  shelves  in 
catacombs  exposed  to  currents  of  cold  air,  dried  by  passing  over 
calcium  chloride.  The  fumes  are  to  be  passed  through  furnaces 
into  the  sewers.  This  scheme  is  far  inferior  to  cremation,  as 
being  evidently  much  more  costly,  and  as  taking  up  room  almost 
as  much  as  burial. 

Dr.  Pringle  ^  Medical  Press  ")  declares  that  were  it  not  for 
vaccination  no  European  force  could  hold  India. 

The  *'  American  Naturalist "  has  an  interesting  notice  of  the 
abnormal  diet  occasionally  indulged  in  by  the  domestic  cat, — 
such  as  raisins,  sugar-candy,  figs,  and  preparations  of  Indian 

C0I;1. 

[We  have  known  instances  of  cats  stealing  raisins ;  and 
Mr.  Bates  mentions  the  domestic  cat  as  feeding  on  the  fruit  of  a 
species  of  palm-tree,  in  Brazil.] 

With  reference  to  the  letter  of  "  Alastor,"  in  our  last  issue, 
we  quote  from  the  **  American  Naturalist "  some  observations 
by  Mr.  Clarence  M.  Weed,  of  the  Michigan  Agricultural  College. 
He  writes : — "  In  five  instances  I  saw  a  large  species  of 
Bombus  fly  from  the  flowers  of  the  common  lousewort  {Pedicu- 
laris  Canadense)  to  those  of  the  vetch  {Vicia  Americana),  and 
vice  versa.  In  another  instance  a  Bombus  went  from  a  blue 
hyacinth  to  a  columbine.  Another  went  from  the  flowers  of  a 
small  Solomon's  seal  {Polygonatum  bifiorum)  to  a  dandelion. 
Another  was  working  on  vetch,  from  which  it  flew  to  the 
flowers  of  a  trumpet  honeysuckle  {Lonicera),  thus  visiting  in 
succession  flowers  belonging  to  different  families." 

Said  Prof.  Esmarch  (as  reported  in  the  "  Medical  Press") — 
''  Our  students  have  been  compelled  to  spend  the  best  of  their 
time  in  acquiring  knowledge  very  desirable  for  a  philologist,  but 
for  a  future  physician  of  very  little  use,  and  they  frequently  come 
to  the  University  with  deadened  senses" 

According  to  the '' Medical  Press  and  Circular"  some  very 
curious  remedies  have  been  proposed  for  cholera.  One  man 
recommends  urine  to  be  drank,  and  another  water  in  which  a 
healthy  man  has  bathed  1 

The  condition  of  the  Paris  Museum  of  Natural  History  is 
deplorable.  Its  entire  income  falls  short  of  /'4o,ooo.  Out  of 
this  sum  have  to  be  paid  nineteen  professors,  nfty-six  assistant- 
professors  {aides-naturalistes),  besides  a  large  number  of  draughts- 
men gardeners,  librarians,  secretaries,  clerks,  curators,  laboratory 
servants,  &c.,  in  addition  to  the  entire  cost  of  keeping  up  the 
Jardin  des    Plantes,  with  its  conservatories  and  menageries. 
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There  are  no  laboratories  for  the  professors  of  botany,  geology, 
mineralogy,  and  comparative  pathology.  There  is  no  botanical 
gallery,  though  there  is  a  considerable  botanical  colle(5lion 
awaiting  arrangement.  There  are  no  funds  for  utilising  the  land 
bought  in  the  Bois  de  Vincennes  for  cultural  experiments. 
There  is  no  marine  zoological  station  attached  to  the  museum ; 
the  galleries  of  palaeontology  need  improvements ;  an  additional 
assistant  is  required  to  classify  the  anthropoda,  and  another  for 
the  mollusca,  &c.  The  anthropological  gallery  and  library  need 
enlargement.  The  library  contains  100,000  volumes,  and  was 
built  to  receive  only  30,000. 

#  According  to  "  Science,"  the  decrease  of  the  forests  in  the 
Russian  provinces  of  Moscow  and  Nishni- Novgorod  has  been 
attended  by  a  deterioration  of  climate  and  a  diminution  of  fer- 
tility. The  Moscow  Government  used  to  be  rich  in  fruit  trees, 
but  apples  and  cherries  have  now  greatly  fallen  off  in  number, 
whilst  pears  have  wholly  disappeared. 

Herr  Christiani  (**  Verhandl.  Physiol.  Gesell.  Berlin  ")  has  dis- 
covered  in  the  brain  the  centre  of  co-ordination, — ^that  is,  a 
defined  spot,  the  integrity  of  which  is  essential  to  the  co-ordina- 
tion necessary  for  locomotion,  and  for  the  maintenance  of  equili- 
brium during  sitting  and  standing.  Its  destrudlion  involves 
immediate  and  permanent  abolition  of  the  normal  use  of  the 
limbs.  It  is  situate  in  front  of  the  inspiratory  centre  of  the  third 
ventricle. 


Erratum.— In  our  September  issue,  p.  ^58,  line  13, 
for  **with  acute  mental"  rstid  '* sentimental  and." 
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I.    THE  WAY  TO  THE  POLE,  AND  SOME 

OBSERVATIONS  of  the  GREELEY  EXPEDITION. 

By  the  Count  O.  Rbichbnbach. 

^HEN,  in  the  January  number  of  the  "Journal  of 
Science"  for  1884,  I  showed  that  by  theory  I  had 
anticipated  what  Baron  Nordenskjoeld  found  and 
misinterpreted,  and  when  the  observations  of  the  Greeley 
Expedition  again  confirm  my  theories,  my  view  about  the 
way  to  the  Pole  deserves  examination  when  new  expeditions 
are  projedled. 

In  March,  1869,  the  following  letter  was  addressed  to  the 
'*  Cologne  Gazette,"  but  not  published  "  because  it  might 
interfere  with  the  sending  of  Captain  Koldeway's  Expedi- 
tion." A  needless  fear ;  for  it  would  have  as  little  altered 
the  mind  of  its  promoters  as  its  communication  induced  the 
leaders  of  the  Austrian  Expedition  to  try  that  route  *' whose 
first  stage  "  "  is  the  mouth  of  the  Lena,"  "  which  Professor 
Nordenskjoeld  hopes  to  reach  this  year  on  his  way  to 
Behring  Strait." 

"  To  the  Editor  of  the  *  Cologne  Gazette.' 

"  You  favour  the  Expedition  promoted  by  Dr.  Peter- 
mann.  He  says  the  stream  which  runs  along  the  coast  of 
Greenland  comes  from  the  Obi  and  Lena.  Being  right,  he 
strangely  sends  his  ships  against,  not  with,  the  ice 
driving.  i„.:3 

"  The  Pole  is  the  ultimate  aim.  My  view  of  the  true 
way  to  reach  it  is  based  on  a  general  theory  of  the  confi- 
guration of  the  earth  and  of  oceanic  circulation.    The  ocean 
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634  '^f^  W^y  ^  *A^  Pole,  and  some       [tJovembef , 

divided  by  continents  resembles  lakes  connected  by  streams 
and  currents;  their  height  and  temperature  change  with 
seasons. 

**  The  Ardlic  lake  joins  the  others  by  three  inlets.  The 
current  of  the  warm  stream  which  chiefly  feeds  it  comes 
from  Central  America,  from  the  longitude  of  Pailon,  through 
90°  north  by  east ;  it  crosses  the  Ardlic  circle  in  the  meridian 
tangent  to  West  Africa  under  the  Equator ;  its  mean  line  of 
intensity  is  inclined  23*  28'  to  the  meridian. 

"  As  the  Central  American  waters  are  moved  7**  52'  north 
by  Panama,  and  in  a  second  wave  6**  52' +3°  52' =  10**  44'  by 
South  America,  so  they  are  moved  through  equal  latitudes 
to  Spitzbergen  Bank  and  to  Spitzbergen,  and  from  the 
entrance  of  the  White  Sea  to  the  north  of  Novaya  Zemlya. 
The  northward  movement  of  the  sun  towards  the  end  of 
December  is  accompanied  and  followed  by  an  increasing, 
accelerated,  warmer  flood  of  the  stream.  The  water  rises 
in  the  Ar(^ic  lake  through  over  three  months,  continues 
somewhat  less  time  at  about  the  same  mean  level,  and  then 
falls  and  stops  through  similar  periods.  The  level  within 
the  lake  itself  and  its  outlets  differs,  and  varies  besides 
regionally. 

"  The  waters  leaving  the  Caribbean  Sea  at  the  end  of 
December  begin  to  arrive  at  the  places  named  about  the  end 
of  April  and  beginning  of  May ;  having  travelled  within  the 
circle  through  an  arc  of  23**  28' +3**  52',  they  reach  and  round 
Cape  Tcheljuskin,  projecting  10®  44'  north  of  the  Ardlic 
circle,  before  the  summer  solstice,  gradually  spread  to  . 
Behring  Strait,  46®  56',  the  diameter  of  the  polar  circle,  dis- 
tant from  the  Maelstrom,  their  point  of  entrance  in  the  circle 
and  join  the  small  current  entering  at  high  water  through 
that  strait  from  the  Pacific  Ocean. 

*'  The  great  stream,  in  the  mean  inclined  23*  28'  to  the 
meridian,  tends  back  south  by  east  after  having  run  through 
the  90°  to  the  Ardlic  circle.  As  its  current  is,  however, 
moved  3**  52'  farther  north  by  the  Finnian  North  Cape,  the 
stream  still  further  corresponding  to  Panama  and  South 
America  north  of  the  Equator,  the  greatest  tendency  of 
return  south  by  east  only  sets  in  towards  the  east  of  the 
White  Sea.  The  warm  stream,  cooling  down  to  the  greatest 
density  of  sea  water,  sinks  therefore  only  east  of  that  sea 
below  the  colder  water  and  ice  of  the  lake  all  along  East 
Russia  and  West  Siberia.  It  first  presses  from  the  deep 
against  the  ice-bound  coasts,  then,  filling  the  lake,  lifts  the 
ice.  Later  on,  when  the  flood  still  rises,  the  ocean  current 
resisted,  turned  back  by  the  land,  has  to  move  north  towards 
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the  Pole ;  it  is  assisted  by  the  rising  warming  rivers.  It  re- 
appears at  the  surface  of  the  inundation  ;  the  broken  ice  is 
driven  from  the  Ardtic  coasts  of  the  old  continents,  and 
lodges  and  packs  in  a  semicircle  from  Spitzbergen  east  and 
north  and  north-west,  heaving  hither  and  thither  on  the 
boundary  of  the  stream  flowing  in  from  the  south,  to  the 
west  and  north  of  Europe  towards  the  east,  then  straight 
north,  and  returning  on  itself  back  to  the  south  at  its  own 
west,  along  East  and  West  Greenland. 

"  At  the  end  of  June  the  lake  is  at  high  water,  also  at  its 
east.  The  ice-driving,  which  commenced  in  the  current 
after  the  solstice,  lasts  till  about  the  Equinox,  then  comes 
to  a  stand-still  with  the  falling  water  and  increasing  cold. 

'*  The  current,  risen  to  the  surface,  starts  at  the  end  of 
June  from  both  sides  of  the  peninsula,  flanked  by  the  mouths 
of  Obi  and  Lena,  but  principally  from  its  east  side  from  the 
Gulf  of  Chatanga.  Its  course  is  best  shown  by  describing 
from  the  point  of  entrance  into  the  Ardlic  circle  6®  longitude 
west  of  Norway,  as  centre,  with  a  radius  of  23°  a8',  an  arc 
starting  from  the  coast  of  Siberia  (Jennissey)  through  the 
North  Pole  and  back,  and  another  such  arc  from  the  Finnian 
North  Cape,  with  the  same  radius,  starting  from  the  Gulf  of 
Chatanga,  reaching  3°  52'  beyond  the  Pole.  These  arcs, 
starting  from  both  sides  of  the  North  East  Cape  (Tchel- 
juskin)  have  the  current  between  them  until  it  divides  be- 
tween the  Pole  and  87^  N.  lat.,  to  the  north  of  Greenland, 
and  flows  out  to  both  sides  of  the  latten  meeting  at  its  west 
the  Qutlets  of  its  own  side  waters  and  of  the  small  stream 
entering  through  Behring  Strait.  The  branch  flowing  out 
to  the  east  of  Greenland  is  separated  from  the'  side  or  still 
waters  of  the  inflowing  stream  by  a  submerged  ridge  dis- 
cernible by  Iceland,  Jan  Mayen,  &c.  The  whole  eastern 
side  of  the  current  and  stream  from  north  of  the  Lena  to 
beyond  the  Pole  will  be  marked  by  small  islands. 

**  When  the  inflowing  stream  rises  rapidly  with  the  spring 
Equinox  it  inundates  the  outflowing  branch  from  south  to 
north  :  on  this  depend  the  oscillations  of  the  pack-ice.  The 
opposite  takes  place  at  the  opposite  season.  It  is  side 
water  of  the  oceanic  motion,  south  to  north,  which  princi- 
pally after  the  spring  Equinox  appears  as  counter  current 
south  to  north,  most  ostensibly  along  the  west  coast  of 
Greenland. 

"The  Ardtic  Archipelago  and  Greenland  extend  to 
23"*  28'+3**  52  ;  north  of  Cape  Farewell,  in  59*  38'  N.  lat., 
to  83°  6'  (small  projections  balanced  by  recessions  repre- 
senting inferior  disturbances);   but  Greenland  has  at  its 
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east,  in  about  20**  W.  long.  Gr.,  a  peninsular  or  long  island 
extension  reaching  3°  52'  farther  north  to  86®  58',  at  its 
northern  end,  with  a  bend  west,  turning  part  of  the  return 
current  to  the  east  of  Greenland.  To  the  west  of  this  mole, 
prote<5ting  Smith  Sound,  'pack-ice  periodically  settles,  and 
is  cleared  out  again  in  years  of  particular  high  water 
(nutation). 

"  If  a  vessel  coming  from  the  West  wintered  in  or  to  the 
north  of  the  Gulf  of  Chatanga,  and  then  followed  the  great 
current  as  soon  as  the  real  ice-driving  begins  its  motion 
north,  about  the  end  of  June,  she  might — keeping  to  the 
course  described — perhaps  navigate  past  the  Pole  and  return 
along  the  east  of  Greenland,  or,  crossing  the  still  water, 
arrive  at  Behring  Strait,  or  get  to  Smith  Sound  ;  and  if  the 
vessel  had  there  to  be  abandoned,  the  Expedition  might 
possibly  get  back  by  land ;  the  undertaking  to  be  confined  to 
the  shortest  time  possible,  and  to  be  carried  out  by  a  combina- 
tion of  governments  and  private  promoters  taking  an  interest 
in  a  scheme  whose  scientific  results  hardly  compensate  the 
sacrifices  incurred. 

"  The  ice-driving  will  be  in  full  swing  round  the  Siberian 
peninsula  at  the  end  of  June,  but  the  larger  mass  of  ice  will 
only  float  off  several  weeks  later  (Von  Middendorf  found  the 
mean  temperature  of  the  Bogonida,  a  small  river  of  the 
Siberian  peninsula,  +10°  6'  (in  August).  Would  it,  then, 
be  better  to  work  on  at  once  amidst  the  ice  in  June,  or  to 
lose  the  best  time  and  wait  till  the  end  of  July  ? 

**  The  vessel  keeping  to  the  eastern  side  of  the  current, 
taking  advantage  of  its  theoretically  presumable  bend, 
ought  rather  to  avoid  than  seek  the  bordering  islands ;  for 
the  objedl  of  Arftic  adventures  ought  not  to  be  the  discovery 
of  a  few  more  patches  of  land,  but  the  insight  into  the  con- 
figuration and  oceanic  circulation  of  the  Polar  regions." 

In  the  January  number  (1884)  ^f  the  "  Journal "  may  be 
found  what  I  said  in  "  On  some  Properties  of  the  Earth  " 
(1880)  about  the  south  and  middle  parts  oi  Greenland  and 
their  interior ;  but  also  about  the  still  unknown  north-east 
and  the  north-west,  and  Grinnelland,  about  the  Archipelago, 
and  about  the  open  sea  of  Dr.  Kane;  it  is  confirmed  by 
Lieut.  Greeley's  reports. 

And  I  shall  have  again  to  quote  from  "  On  some  Pro- 
perties "  in  speaking  of  Lieut.  Greeley's  continuous  careful 
observation,  for  which  he  sees,  however,  no  explanation,  that 
the  tides,  which  **  at  their  most  northern  settlement  flowed 
from  the  north,'*  averaged  3°  F.  below  freezing-point,  equal 
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to  —1*666**  C,  and  was  2**  F.  warmer  than  at  Cape  Sabine, 
where  the  tide  flowed  from  the  south,  and  therefore  averaged 
5®  F.  below  freezing-point,  equal  to  —277°  C. 

The  figure  i'666,  and  the  temperature  i'666**,  and  its 
negative  — 1*666°  occur  so  often  in  the  volume  named  that  I 
shall  only  quote  passages  bearing  more  immediately  on  the 
apparently  anomalous  phenomena  observed. 

Pages  10,  II. — "  The  diredlion  of  the  Isorachis  is  deter- 
mined not  only  by  the  size  of  the  oceans  and  the  width  of 
the  channels,  but  also  by  those  streams  with  whose  motion 
the  influences  of  moon  and  sun  combine."  "  In  the  Ardlic 
sea  the  tide  goes  north  where  the  stream  enters,  south  where 
it  leaves." 

Page  97. — **  The  average  temperature  of  an  upper  1*41' 
thick  layer  of  the  earth  is  20**  C. ;  the  vapour  leaves  it  at 
20® :  that  of  the  equally  thick  sublayer  is — 

20**+i*666°— 0-43^" 

Page  98. — "  Ocean  water  has  a  greater  capacity  for  heat 
than  water ;  it  requires  a  higher  temperature  to  boil  and  a 
lower  one  to  freeze ;  it  changes  its  nature  by  evaporation 
and  by  freezing ;  it  is  diminished  by  the  salts  in  the  first 
case,  and  dismisses  them  in  the  other :  these  changes  set  in 
at  1-666°  and  - 1*666°  C. 

Page  99. — "  The  ocean  must  have  an  own  temperature  of 
1*666°  C,  and  an  upper  layer  of  the  land  will  also  have  an 
own  temperature  of  i*666°." 

Page  177. — The  Earth,  as  it  is,  is  part  of  the  Solar  system. 
It  has  in  its  outside  layer,  to  the  depth  of  15,180  feet,  an 
own  temperature  of  1*666°,  which  is  the  produft  of  its  growth, 
and  a  temperature  which  is  the  produdl  of  the  continuous 
adlion  of  solar  gravity  on  the  gravity  of  the  Earth." 

Page  209. — The  mean  temperature  at  the  bottom  of  the 
sea  is  1*666°  C." 

Page  113. — *'  Ocean  water  has  qualities  playing  an  im- 
portant part  in  the  distribution  of  temperature ;  it  does  not 
only  yield,  it  also  absorbs  vapour,  and  prevents  local  ex- 
cesses of  heat,  rain,  and  freezing ;  it  maintains  its  circu* 
lation." 

Page  194. — "The  vapour  absorbed  by  the  sea  being 
8*87'-r-3-83  =  8*87'-6*56'  =  2'3'  of  water,  the  1^1713  of  the 
sweet  sea  (or  78*07  inches  out  of  the  106*49")  return  as  rain, 
snow,  hail,  fog,  dew,  and  hoar  frost.  The  2*31' =  277"  ab- 
sorbed by  the  sea,  beyond  30°  of  latitude,  and  principally 
in  the  highest  latitudes  and  polar  regions,  maintain  its 
temperature  in  the  midst  of  th^  wipter  at  — 1'666^  in  thos^e 
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regions ;  the  temperature  becomes  only  locally  lower  when 
the  returned  sun  begins  to  melt  the  ice,  principally  the 
drifting  land  ice/' 

Page  194. — "  All  vapour  from  the  Earth  gets  divided  into 
waves  with  ascending  and  descending  branches.  The 
greatest  mass  of  vapour  ascends  from  the  tropics.  As  the 
decrease  of  temperature "  (with  height)  "  is  there  more 
rapid,  and  with  it  the  decrease  of  maximum  tension  of 
vapour,  precipitation  as  rainfall  will  also  be  greatest  in  the 
meteorological  tropics.  But  a  portion  of  the  originally 
greatest  mass  of  ascending  vapour  penetrates,  by  the  relays 
of  heat  afforded  by  precipitation,  to  the  heights  of  the  atmo- 
sphere ;  thinner  vapour  waves,  with  greater  radius  and 
orbit,  and  increasing  velocity  of  ascent  in  the  rarefied  air, 
overreach  the  smaller,  more  dense,  and  pass  with  their 
descending  branches  on  to  the  highest  latitudes  to  be  ab- 
sorbed by  the  sea  as  vapour;  they  bring  cold  in  the  air, 
which  becomes  heat  in  the  sea." 

Page  115. — In  the  highest  latitudes,  in  the  long  nights  of 
the  Polar  regions,  and  at  times  in  subpolar  climates,  there 
is  little  or  no  evaporation,  but  only  absorption  of  vapour 
warming  the  sea.  Capt.  Nares  found  in  the  Ardtic  regions 
the  lowest  temperature  of  the  sea  '  during  winter '  (not  at 
the  time  of  the  greatest  cold)  *  —  a'o8°  C.,'  for  only  when  the 
warm  season  begins  this  temperature  sinks  below  that  of 
the  air ;  this  is  — 0*43®  in  excess  of  — 1'666°  :  he  also  found 
the  water  on  several  occasions  at  the  surface  lower  in  tem- 
perature than  that  of  the  underlying  stratum,  absorption 
having  the  like  eflfedl  as  evaporation, — not  the  salt  but  the 
water  being  now  most  warm  and  most  dense,  being  below, 
yet  nearer,  the  +4*i^than  in  the  somewhat  warmer  climates. 
On  one  occasion  the  difference  amounted  to  o*83^  almost 
twice  0*43®.  If  these  observations  had  been  regular  the  ave- 
rage excess  in  the  immediate  substratum  below  about  1*14' 
would  have  been  0*43^" 

Page  ii6« — "  Heat  leaves  the  upper  stratum  in  opposite 
diredtions ;  the  sea  decomposes  the  i'666^  between  sea  and 
salt,  turning  0*435"^  into  vapour  ascending  into  the  atmo- 
sphere, and  i'23i^  into  brine,  which  sinks  by  increased  spe- 
cific weight."  This  is  true  for  the  Polar  regions  with  the 
negative  sign  ;  the  -277''  of  the  tide  at  Cape  Sabine  were 
close  to  - 1-666^+ (- 1-231**). 

Page  127. — "  The  reason  for  this  high  temperature  "  (the 
— 1*666°)  *' is,  sea-water  of  normal  saltness  below  i"666°, 
and  under  pressure  of  .one  air  atmosphere,  does  not  attradl, 
but  absorbs,  vapour.  It  is  not  the  water  but  the  salt  which 
ftttra^a  the  vapour.  ^^^^^  ,,Google 
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Page  128. — "  The  attractive  and  repulsive,  heating  and 
lighting  eflfedls  of  the  Sun  and  the  Earth  vary.  The 
1^2978  of  salts  balances  the  inequality  of  adlion,  within 
sea,  atmosphere,  and  land.  When  the  Sun  draws  nearer  and 
farther,  evaporation  and  the  distribution  of  temperature  vary 
in  water  and  air,  and  the  displacement  of  weight  and  water 
is  balanced  by  weights  of  salts  moved  in  opposite  diredtions. 
This  will  be  true  for  the  tides  solar  and  lunar :  I  do  not 
speak  of  the  Moon  ;  it  would  make  complication  more  com- 
plicated. Large  masses  of  water  cannot  be  raised  and 
dropped  without  the  distribution  of  their  temperature  and  of 
the  salts  they  contain  being  afifedted.  The  continents  heated 
by  the  Sun,  overspread  by  the  atmosphere,  pressed  and 
shaken  by  the  sea,  and  aCted  upon  by  the  consequent  fac- 
tional heat  engendered  in  elastic  matter  between  shell  and 
nucleus,  must  participate  in  all  oscillations." 

Page  127. — "  It  is  not  the  greatest  cold,  but  the  going 
cold,  the  ice  of  the  land  and  the  icebergs  melting,  what 
makes  the  sea  coldest.  The  mean  temperature  of  the 
upper  I  "14'  layer  of  the  open  sea,  or  the  sea  below  the  ice, 
is  -i'666°C." 

The  wide  surface  of  the  Ardtic  lake  through  which  the 
stream  and  current  circulate  most  attradls  the  descending 
warming  vapour.  The  stream  flows  out  to  both  sides  of 
Greenland.  At  the  west,  far  more  still  than  at  the  east  side, 
it  is  confined  within  straits  and  channels,  encountered, 
dammed  up,  and  repressed  by  the  greater  mass  of  water 
moving  past  from  south  to  north  along  America  towards 
Europe  ;  it  so  sinks  as  current  below  the  inundating  waters, 
increased  by  the  saltless  waters  from  on  land,  and  increased 
and  deprived  of  heat  by  the  masses  of  melting  ocean  and 
land  ice ;  deprived  of  power  of  attraction  for  the  descending 
vapoUr,  which  becomes  to  a  great  extent  deposited  as  ice 
on  land,  diminishing  the  proportion  of  decrease  of  temper- 
ature with  height  in  the  overlaying  air.  The  outflowing 
stream  so  has  its  tide  from  the  north,  the  inflowing  inunda- 
tion water  has  it  from  the  south. 

At  the  most  northern  settlement  the  only  outflowing 
stream,  with  the  tide  in  the  direction  of  its  motion,  had  at 
surface  the  normal  Polar  ocean  temperature  — 1'666^  and 
the  height  of  the  tide  reached  in  Franklin  Bay  8  feet ;  at 
Cape  Sabine  the  temperature  of  the  tide  of  the  spurious 
stream  from  the  south  was  -  277°,  and  the  height  of  the 
tide  reached  12  feet :  — 1'666°  being  to  -277®  as  8'  to  12', 
the  heights  of  the  tides  were,  singularly  enough,  as  the  tem- 
peratures below  freezing-point,  and  both  as  x  :  1*666, — a 
curious  coincidence.  ^^^^^ ,,  Google 
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At  some  point  farther  south  the  temperature  would  have 
shown  the  full  -i'666°+(-i'235^)=  -2-897°.  And  there 
must  be  between  the  two  stations  of  observations  a  line 
oscillating  with  seasons  and  years,  where  the  two  tides  from 
north  and  south  meet,  the  higher  one  overlapping,  and  the 
former  passing  with  a  temperature  — 1*666*  below  the  other 
with  a  maximum  cold  of  —  2*897**. 

This  will  produce  north  of  the  line  of  meeting  by  the 
mixing  of  the  waters,  by  the  thinning  out  of  the  southern 
and  the  thickening  of  the  northern  tide,  by  the  more  eager 
absorption  of  vapours  by  the  more  salted  northern  waters 
(salt  being  precipitated  from  the  upper  colder  layer),  by  the 
motions  of  the  different  salts  (with  regard  to  which  I  must 
refer  to  the  volume  quoted),  by  the  friftion  and  contadl  of 
the  two  tides,  we  may  say  the  —i*666°+(— 0*435)  =  2*08**  in 
the  upper  layer  and  the  — 1*666**— (— o'435°)  in  the  sublayer, 
observed  once  as  an  extreme  case  of  the  rule  of  temperature 
between  the  two  layers  by  Captain  Nares  (see  quotations 
from  page  116  and  page  115,  as  before). 


II.    FIREBALL    RADIANT    IN    SEXTANS. 
By  W.  F.  Denning,  F.R.A.S. 

)HERE  is  a  prominent  meteor  shower  from  the  N.W. 
limit  of  the  small  constellation  Sextans  (Hevelius), 
the  place  of  the  astronomical  radiant  point  being  at 
about  a  145**  S+6^  which  is  some  8**  S.W.  of  a  Leonis  and 
15°  N.N.E.  of  a  Hydrae.  The  display  is  a  remarkable  one 
for  two  reasons, — namely,  its  apparent  persistency,  and  for 
the  immense  fireballs  which  it  occasionally  yields  from  about 
the  end  of  January  to  the  middle  of  March,  and  probably 
later. 

On  February  13th,  1871,  9h.  4  m.,  I  observed  a  large 
fireball  which  in  point  of  size  and  brilliancy  rivalled  the 
full  moon.  It  traversed  the  southern  part  of  Orion,  disap- 
pearing at  62j^®— 15°,  where  it  projedled  a  vivid  streak  for 
ten  minutes.  This  meteor  was  also  seen  at  Rugby,  where 
the  recorded   path  was   very  similar  to   that  descried   at 
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Bristol ;  it  was  likewise  noticed  at  many  other  places, 
including  Exeter,  Torquay,  and  Callington  in  Cornwall.* 
The  radiant  point  from  a  comparison  of  the  observed  flights 
is  north  of  a  Hydrse.  Mr.  W.  H.  Wood  described  it  as 
**  near  aHydrae,"  from  his  discussion  of  the  observations. 

On  February  2nd,  1876,  8  h.  31  m.,  I  saw  a  small  bolide, 
equal  to  Mars,  threading  its  way  slowly  along  a  short  arc 
ami^  the  stars  of  Coma  Berenices.  Path  from  175** +31'  to 
185^+35%  On  February  4th,  of  the  same  year,  at  7  h.  35  m., 
I  recorded  a  slow-moving  fireball  emitting  a  light  about 
i  =5  J .  It  traversed  a  course  of  24*  between  Taurus  and 
Eridanus.  This  meteor  considerably  exceeded  the  small 
bolide  of  February  2nd  as  regards  magnitude  and  visible 
effedt,  but  otherwise  their  features  nearly  coincided,  and  the 
relative  directions  exhibit  a  radiant  near  the  star  ct  Leonis 
as  their  point  of  mutual  intersecftion. 

On  March  17th,  1877,  9  h.  54  m.  a  large  fireball,  estimated 
J=  3>,  was  observed  at  Bristol  as  it  travelled  slowly  through 
Monoceros.  The  same  meteor  was  seen  and  described  from 
many  other  parts  of  the  kingdom.  Col.  Tupman  computed 
the  orbit,  and  found  the  apparent  radiant  at  about  145**— 4**.+ 

On  January  27th,  1879,  14  h.  28  m.,  an  immense  fireball, 
with  a  diameter  said  to  exceed  2"^  (4X  )),  and  casting  off  a 
perfedl  ring  of  fiery  sparks,  was  seen  in  America.  It  "  pro- 
duced a  violent  explosion  like  an  earthquake's  shock,  in 
Traverse  City,  Michigan,"  and  moved  slowly  from  a  radiant 
at  about  142° +14%  according  to  the  combined  observations 
at  Wisconsin  and  Michigan.! 

On  February  21st,  1879,  12  h.  20  m.,  a  vivid  fireball,  with 
a  nucleus  half  the  moon's  apparent  diameter,  was  seen  in 
Essex,  Suffolk,  and  Cambridgeshire.  It  "  burst  into  frag- 
ments with  a  report  like  thunder,  heard  in  less  than  half  a 
minute  at  Haverhill  and  at  Saffron  Walden  in  Essex."  The 
radiant  point  was  at  i40**+5°  (±7**),  near  the  head  of  Hydra.§ 

It  is  to  some  extent  questionable  whether  these  fireballs 
were  severally  evolved  from  the  same  parent  stream,  but  the 
fadt  is  a  suggestive  one  that  the  relative  directions  are  so 
closely  conformable  to  one  centre,  that,  allowing  for  the 
probable  errors  of  observation  affecfting  the  individual  in- 
stances, a  common  derivative  radiant  may  justly  be  attributed 
them.  In  any  case  it  may  be  regarded  as  proved  that  here, 
in  the  special  region  included  between  the  stars  a  Leonis  and 
a  Hydrae,  there  is  a  well-defined  and  singularly  persistent 
radiant  of  fireballs,  some  of  which  are  detonating  and  of 

*  British  Association  Report  on  Luminous  Meteors,  187 1,  p.  33. 

f  Monthly  Notices,  vol.  xxxvii.,  p.  353  ;  and  Observatory,  vol.  i.,  pp.  19,  2q, 

;  Monthly  Notices,  vol.  xL,  p.  257,  §  Ibid,  ^^  | 
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very  great  magnitude.  The  display  is  obviously  of  such 
striking  charafter  as  to  render  it  eminently  suited  for  future 
investigation.  The  brilliant  and  startling  aspedt  of  its  more 
conspicuous  meteors,  the  seeming  endurance  of  the  shower 
far  beyond  ordinary  limits,  and  its  very  favourable  position  in 
the  winter  sky,  will  doubtless  cause  it  to  attradt  many  further 
observations.  Showers  of  shooting  stars  of  the  normal  type 
very  probably  issue  from  this  radiant  of  fireballs,  and  it  may 
be  assumed,  from  the  conclusive  evidence  afforded  by  other 
such  streams,  that  they  are  not  only  concurrent  in  date,  but 
closely  associated  in  their  physical  origin.  Whether  the 
earlier  meteoric  displays  which  occur  from  the  same  region 
during  the  months  of  November  and  December  have  any 
distant  connecaion  with  those  operating  in  February,  March, 
and  early  in  April,  is  entirely  a  matter  of  conjedture  in  the 
present  state  of  our  knowledge.  If  we  accept  the  theory  of 
correlation  between  the  successive  groups  of  shower-meteors 
projected  from  this  point  of  the  sky  during  the  winter  months, 
we  have  an  instance  of  the  visible  sustenance  of  a  stream 
which  far  exceeds  what  is  regarded  as  possible,  so  that 
pending  renewed  observations  it  will  be  safest  to  admit  the 
extremely  doubtful  nature  of  the  case.  Though  these  recur- 
rent showers  from  Sextans  furnish  a  well-defined  and  appa- 
rently continuous  radiant  during  the  winter  months,  they 
may  really  consist  of  a  succession  of  interwoven  meteor 
groups  whose  peculiar  arrangement  has  originally  been  due 
to  the  cumulative  effefts  of  perturbation  exercised  by  the 
earth  in  her  annual  passages  through  the  primitive  stream.* 
The  series  of  radiants  which  have  been  previously  deter- 
mined are  concentrated  round  the  point  i45'4*+3*9°  as 
follows : — 

No.  Epoch.  Radiant.  Observationa. 

m  6 

1.  1872,  OA.  29— Nov.  13  147*+  2®  fD.  (from  Ital.  Obs.),  6  meteors. 

2.  1876,  Nov.  25— Dec.  21  148  +  2  D.,  No.  46,  1876,  ii  meteors. 

3.  1877,  Decembers      ..  145  +7  D.,  No.  153,  1877. 

4.  1870,  January  4  ..     ..  142+5  Tupman,  No.  3. 

5.  1880,  January  7  ..     .,  140  +  7  Sawyer,  No.  i,  2nd  catalogue. 
6-  ^877,  January  g — 17  . .  146  +4  D.,  very  slightly  observed.| 

7.  1870,  January  II        ..     149+5       Tupman,  No.  3. 

8.  i850-67,Jan.3— Mar.  16    143  -  7       Greg  and  Herschel,  No.  15. 

9.  1872,  Feb.  I— Mar.  12    147  +4       D.  (from  Ital.  Obs.),  17  meteors. 

10.  1878,  Feb.  24—26      . .     145+8       Sawyer,  No.  3,  ist  catalogue. 

11.  1872,  Mar  31 — Apr.  12     147  +  1        D.  (from  Ital  Obs.),  7  meteors. 

12.  1872,  April  3       . .     . .     146  +  9       Zona  (stationary  meteor). 

Mean  position  from  12  observations  »  I45'4**+3*9^ 

*  See  a  condensed  summary  of  Sig.  Schiaparelli*s  views  on  the  probable 
cause  of  diffuse  and  multiple  radiants,  and  on  the  occurrence  of  families  or 
groups  of  radiant  points,  in  the  British  Association  Report  on  Luminous 
l^eteors  for  1871,  pp.  44  to  48. 

t  Refers  to  positions  determined  by  the  writer,  ^  t 
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I  belfeve  the  centre  of  the  shower  thus  derived  is  very 
accurate  in  right  ascension,  but  the  declination  is  too  far  south. 
On  December  8th,  1877,  I  witnessed  this  stream  in  special 
activity,  and  the  point  of  radiation  determined  on  that  oc- 
casion was  regarded  as  very  sharply  defined.  This  taken  in 
conjunAion  with  the  pairs  of  positions  by  Col.  Tupman  and 
Mr.  Sawyer  (both  of  whom  conduced,  and  reduced  their 
observations  with  considerable  precision)  indicate  the  radiant 
in  S  =  6''"4,  so  that  the  place  assigned  from  the  twelve  values 
is  probably  2'°5  south  of  its  true  centre,  owing  in  some 
measure  to  the  very  erratic,  southerly  position  of  No.  8. 
Lret  us  compare  the  average  radiant  of  the  three  great  fire- 
balls of  1877  ^^^  1879  with  that  resulting  from  the  above 
summary : — 

a  B 

Fireballs  of  1877  and  1879      •••     142*3**+ 5*0"* 
Meteor  showers,  1857 — 80       ...     i45*4*'+3'9* 

The  mean  places  of  the  radiant  are  therefore  separated  by 
little  more  than  3^  But  the  very  grave  doubts  existing  as 
to  whether  the  whole  series  of  showers  is  connefted  in  suf- 
ficient degree  to  warrant  their  being  thus  incorporated  and 
averaged  must  greatly  detradl  from  the  significance  of  the 
accordance  in  the  resulting  positions.  There  are  probably 
several  distindl  systems  of  meteors  proceeding  from  nearly 
the  same  foci  in  Sextans  during  the  months  November  to 
April,  but  their  individual  durations  and  epochs  of  maximum 
display  cannot  be  attributed  owing  to  the  meagre  charafter 
of  the  observations  on  which  they  are  founded.  It  will  be 
an  essential  part  of  future  investigation  to  ascertain 
whether  there  is  a  continuous  run  of  meteors  from  exactly 
the  same  centre  in  this  region  during  the  months  from 
November  to  March.  The  faft  is  affirmed  by  the  most 
reliable  observations  hitherto  obtained,  and  it  is  singular 
that  Sig.  Zona,  at  Caltanisetta  in  Italy,  observed  a  stationary 
meteor  at  i46*'+9%  on  z\pril  3rd,  187:?,  and  close  to  the 
point  i45**+8',  where  Mr.  Sawyer,  at  Cambridgport,  Mass., 
obtained  a  similar  observation  on  February  24th,  1878,  and 
where,  on  December  8th,  1877,  I  had  determined  the  exaft 
centre  of  a  well-defined  meteor  shower. 

In  November  and  December  the  meteors  discharged  from 
this  point  are  of  identical  type  to  the  Leonids  of  November 
I2th  to  14th ;  they  are  rather  bright,  moving  very  swiftly 
and  uniformly  leaving  streaks,  whereas  the  conformable 
meteors  seen  in  the  months  of  February  and  March  are 
slow-moving,  and  it  would  seem  of  comparatively  greater 
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• 
magnitude.  The  former  difference  is  the  natural  outcome 
of  the  change  in  the  astronomical  conditions  affedling  the 
apparent  motions  of  the  meteor  particles  relatively  to  that 
of  the  earth  at  the  two  epochs.  Thus  in  November,  when 
the  radiant  is  near  the  earth's  apex,  the  velocity  of  the  par- 
ticles at  impaca  is  near  the  maximum  (about  44  miles  per 
second),  inasmuch  as  they  fully  confront  the  earth,  and  there 
is  a  direct  rencontre  at  that  time.  The  orbital  motions  of 
the  earth  (18*5  miles  per  second)  and  meteors  (26  miles  per 
second)  are  therefore  combined  in  the  observed  effefts.  But 
early  in  February  the  circumstances  are  very  different,  the 
relative  directions  being  nearly  at  right  angles ;  hence  the 
apparent  velocity  of  the  meteors  accords  with  their  real  or 
native  velocity.  Later  on  this  becomes  further  reduced, 
until  the  radiant  point  being  near  the  earth's  anti-apex,  and 
the  paths  of  the  meteors  and  the  earth  being  parallel  in  the 
same  direAion,  the  apparent  meteor  speed  reaches  a  mini- 
mum of  some  II  miles  a  second.  Even  during  short  periods 
great  changes  are  effec5led  in  the  conditions  under  which 
meteor  showers  are  presented  to  our  observation,  and  they 
are  of  such  charafter  as  to  suggest  the  utter  inconsistency 
of  individual  streams  having  very  long  durations  and  fixed 
radiant  points.  But  the  faft  of  these  consecutive  showers 
from  the  same  derivative  point  in  Sextans  is  so  well  attested, 
and  the  same  peculiarity  so  clearly  demonstrated  in  regard 
to  many  other  systems,  that  (though  we  may  admit  the 
difficulties  attending  its  explanation)  the  subjefSt  should  not 
be  lost  sight  of  by  those  who  would  form  a  right  conception 
as  to  the  phenomena  of  meteors.  Anomalies  of  the  cha- 
radler  referred  to  may  tend  to  induce  further  investigation, 
and  lead  us  to  modify  our  views  as  to  the  visible  behaviour 
of  certain  streams  which  may  show  a  width  and  construAion 
of  orbit  entirely  opposed  to  such  well-defined  though  fugitive 
displays  as  the  Quadrantids,  Lyrids,  Andromedes,  and 
Leonids,  which  constitute  groups  of  very  special  character, 
and  cannot  be  regarded  as  typical  of  the  multitude  of  more 
attenuated  and  apparently  long-enduring  showers  with  which 
the  heavens  so  numerously  abound. 

It  is  worthy  of  note  that  this  well-defined  radiant  point 
in  Sextans  does  not  appear  in  the  catalogue  of  Sig.  Schia- 
parelli's  reductions  of  Zezioli's  meteors  of  1867-70,  which 
contains  a  very  large  number  of  observations  for  the  earlier 
months  of  the  year.  The  shower  was  not  quiescent  at  that 
time,  as  we  know  from  Col.  Tupman's  records,  which  were 
of  contemporary  date.  There  is  also  no  mention  of  this 
position  in  either  of  the  extensive  catalogues  of  Heis  and 
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Schmidt ;  but  very  few  paths  were  accumulated  by  these 
observers  in  January  and  February,  and  hence  the  radiant 
might  easily  evade  discovery. 

The  fadt  that  the  finest  meteors  from  this  stream  have 
been  recorded  during  the  displays  occurring  in  the  interval 
from  the  end  of  January  to  about  the  middle  of  March  does 
not  necessarily  prove  that  the  radiant  point  is  more  rich  in 
fire-balls  at  that  time  than  at  an  earlier  period  of  its  mani- 
festation. The  position  of  the  shower  must  render  it  invi- 
sible until  near  midnight  in  November,  while  in  January, 
February,  and  March  it  will  be  above  the  horizon  nearly  all 
night,  and  its  favourable  aspedl  in  the  evening  sky  enables 
it  to  command  a  large  number  of  observers  for  its  most 
striking  meteors.  In  November  such  a  shower  would  ob- 
viously escape  the  notice  of  all  but  those  who  extend  their 
watches  into  the  morning  hours.  I  mention  these  circum- 
stances to  show  that  the  foremost  showers  from  Sextans 
may  probably  have  greater  strength  than  the  observations 
indicate,  though  it  has  never  been  satisfactorily  gauged. 

A  display  which  I  saw  during  the  two  hours  after  mid- 
night, on  December  8th,  1877,  was  judged  to  be  one  of 
considerable  importance.  But  from  the  perfeft  labyrinth  of 
streams  abounding  in  almost  inextricable  confusion  of  ar- 
rangement along  the  Earth's  path,  and  in  view  of  the  diffi- 
culties inseparable  from  trustworthy  determinations  of 
intensity  and  epoch  of  individual  systems,  we  may  well  be 
content  for  the  present  to  point  out  such  instances  as  deserve, 
as  they  will  doubtless  receive,  further  recognition  at  the 
hands  of  those  observers  who  may  hereafter  apply  themselves 
to  investigations  of  this  kind. 

Bristol,  1884. 


III.     MORAL    EPIDEMICS    AND    CONTAGIONS. 

(Concluded  from  page  576.) 

^N  the  contrary,  do  we  wish  to  struggle  against  sadness  ? 
Then  joyful  countenances,  brisk  conversation,  and 
gay  songs  will  aid  us  in  escaping  from  that  state, 
just  as  in  the  above-cited  example  sound-waves  assist  us  in 
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moving.     Hence  they  please  us^  and  easily  become  con- 
tagious. 

Meanwhile,  though  at  the  first  outset  we  may  feel  an 
extreme  repugnance  at  feeling  ourselves  invaded — so  to 
speak — by  an  expressive  movement  against  which  we  are 
contending,  yet  on  frequent  recurrence  this  repugnance 
diminishes  and  disappears,  when  of  course  we  give  way  to 
the  external  impulse.  This  has  been  already  amply  demon- 
strated. 

If  movements  expressive  of  improper  or  criminal  adlions 
are  communicated  to  the  brain  of  persons  present,  those 
who  are  inclined  to  such  adtions  will  feel  satisfied  and  will 
be  easily  carried  away,  whilst  indifferent  spectators  will  be 
more  or  less  shaken.  Good  men  will  be  wearied  and  revolted  . 
by  the  movement  which  seeks  to  invade  them.  Evidently 
such  persons  will  not  readily  receive  the  contagion.  Still 
in  the  long  run,  as  in  all  other  cases,  these  persons  will 
more  or  less  submit  to  the  influence  if  they  are  not  upon 
their  guard. 

These  fadls,  if  well  understood  and  carefully  analysed, 
yield  a  signal  confirmation  of  M.  Rambosson's  law.  We 
see  very  distindlly  two  movements  contending  in  opposite 
diredlions;  the  movement  coming  from  a  foreign  brain 
seeking  to  invade  every  brain  which  it  can  reach,  to  deter- 
mine a  reflex  contagious  adtion  and  to  impose  itself  upon 
the  egOy  and,  on  the  other  hand,  the  ego  which  resists  by  an 
opposite  adlion. 

In  a  word,  we  easily  see  why  some  given  expression  may 
please  and  soothe  us  at  one  moment  and  displease  and 
weary  us  at  another ;  why  it  may  be  useful  under  certain 
circumstances  and  harmful  under  others,  and  why  it  may  in 
different  cases  be  more  or  less  contagious. 

These  considerations  will  go  far  to  explain  not  a  few 
moral  and  social  phenomena.  We  can  now  understand  the 
influences — good  or  evil — of  example  and  companionship, 
and  see  tangible  reasons  for  avoiding  scenes  where  our 
principles  may  be  endangered. 

We  have  already  referred,  in  passing,  to  the  relations  be- 
tween a  public  speaker  and  his  hearers.  We -have  seen 
why  some  men  can  take  an  audience  as  it  were  by  storm, 
whilst  their  arguments,  if  taken  down  verbatim  and  quietly 
read  over,  are  found  impotent  and  worthless.  In  the  former 
case  any  candid  or  impartial  hearer  who  happens  to  be  pre- 
sent is  exposed  not  merely  to  the  impulse  derived  from  the 
brain  of  the  speaker,  but  to  that  emanating  from  sympa- 
thetic hearers.     Consequently  to  retain  an  even  balance  of 
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mind  is  no  easy  task.  But  there  is  here  one  point  which 
M.  Rambosson  has  overlooked, — a  point  in  which  moral 
contagions  differ  from  physical  epidemics.  We  know  that 
in  the  one  case,  as  in  the  other,  persons  of  exceptional 
health  and  vigour,  though  exposed  to  the  influence,  come 
out  unharmed.  But  healthy  persons  do  not  readl  upon  a 
man  suffering  (say)  from  smallpox.  His  disease  is  not  ren- 
dered either  more  virulent  by  their  liability  to  infe<5lion,  nor 
more  benign  by  their  immunity. 

As  regards  moral  contagions  the  case  is  different ;  persons 
may  not  only  resist  the  movement,  but  may  exert  an  opposing 
influence  upon  the  brain  in  which  it  originated.  Everyone 
must  have  noticed,  or  at  least  heard  of,  the  different  effefts 
produced  upon  an  orator  according  as  he  feels  that  his 
audience  are  with  him  or  against  him.  In  the  latter  case, 
even  though  there  may  be  no  overt  expression  of  disapproval, 
yet  the  most  hardened  agitator  feels  his  confidence  diminish 
and  his  flow  of  sophisms  become  obstructed  while  suffering 
under  stricture. 

To  take  a  case  which  we  will  not  pronounce  exaftly 
analogous,  let  us  turn  to  the  records  of  spiritual  manifesta- 
tions. We  And  it  stated,  over  and  over  again,  that  the 
presence  of  even  a  single  obstinate  sceptic  prevented,  or  at 
least  greatly  limited,  the  phenomena  which  were  expedted. 

Something  similar  occurs  in  cases  of  so-called  magical 
or  miraculous  healing.  Want  of  faith  is  declared  a  fatal 
obstacle.  But  if  the  views  of  M.  Rambosson  are  corredl, 
faith  is  simply  a  ready  accord  between  the  brain-movements 
of  the  operator  and  those  of  the  patient.  Knowing  the 
various  influences  of  the  nervous  system  upon  the  entire 
living  animal,  we  need  feel  little  surprised  that  a  physician 
who  feels  perfe<5t  confldence  in  the  plan  of  treatment  he  is 
adopting,  and  who  can  impress  that  confidence  upon  his 
patient, — i.e.,  who  can  induce  in  the  brain  of  the  latter  a 
movement  synchronous  with  that  existing  in  his  own, — 
should  be  eminently  successful. 

Turning  once  more  to  public  meetings  as  the  great  means, 
in  this  country  at  least,  for  the  propagation  of  moral  conta- 
gion, we  have  often — on  analysing  the  arguments  of  some 
agitator,  and  pointing  out  the  baselessness  of  his  premisses 
and  the  falsity  of  his  conclusions — been  met  with  the 
remark,  "  Yes,  but  you  should  hear  him  !  "  We  reply,  "  No, 
my  good  friend  :  we  are  quite  satisfied  to  read  what  he  has 
to  advance,  without  exposing  our  judgment  to  be  warped 
either  by  the  personality  of  the  speaker  or  by  the  sympathy 
of  his  hearers."   Fa6ls,  and  legitimate  inferences  from  fa<5l8, 
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can  lose  nothing  by  being  written  instead  of  uttered  verbally. 
The  moral  is  that  those  wish  to  judge  a  righteous  judgment 
should  eschew  public  meetings. 

It  will  be  seen,  from  what  has  been  said,  that  the  will  may 
intervene  either  to  resist  or  to  assist  a  reflex  contagious 
movement.  It  may  either  resist  such  movement  entirely  or 
partially,  to  a  greater  or  less  extent,  either  neutralising  or 
developing  the  influence  from  without. 

Further,  we  find  that  what  the  will  has  realised  often, 
and  in  a  conscious  manner,  may  fall  under  the  domain  of 
the  instinftive.  We  come  to  do  instindlively  that  which, 
by  the  original  instindl  of  the  will,  has  passed  into  the  sphere 
of  habit. 

We  find  likewise  that  a<5lions  which  inspire  fear  may,  up 
to  a  certain  point,  prevent  or  restrain  the  contagion  which 
we  are  discussing,  by  determining  the  will  to  struggle  against 
the  reflex  movement. 

The  fa<5ls  which  experience  reveals  are  perfeftly  in  har- 
mony with  theory,  and  with  the  consequences  of  the  law 
laid  down. 

Hence  it  follows  that  whatever  enfeebles  the  will  renders 
the  contagion  more  powerful.  Children  and  idiots  can 
oppose  merely  an  instindlive  resistance,  and  are  more  sus- 
ceptible than  rational  men. 

It  is  easy  to  understand  that  persons  whose  nervous 
system  is  weak,  and  at  the  same  time  very  sensitive,  very 
easily  impressed,  may  be  more  easily  led  into  these  conta- 
gious reflex  a(5lions,  as  indeed  into  reflex  adlions  in  general. 

There  are  likewise  persons  who  have  a  natural  predisposi- 
tion to  certain  reflex  ac5tions,  and  whose  will  to  resist  is 
either  almost  null,  or  who  at  least  have  not  been  trained  to 
exercise  this  faculty.  Here  again  are  causes  which  render 
reflex  aflion  more  easy  and  more  energetic,  and  which 
consequently  promote  the  contagion  with  which  we  are 
engaged. 

It  is  easy  to  see  that  such  predispositions  may  be  acquired 
by  exercise  and  habit,  and  it  is  even  proved  that  when  once 
acquired  they  may  become  hereditary. 

Hystero-epilepsyf  and  the  phenomena  at  once  so  strange,  so 
delicate,  and  at  the  same  time  so  complicated,  by  which  it 
is  accompanied,  have  been  placed  in  a  full  light  by  Dr. 
Charcot.  It  may  even  be  said  that  the  distinguished  pro- 
fessor of  clinical  medicine  at  the  Salp6triere  has  left  nothing 
obscure  in  this  region.  In  order  to  be  convinced  of  this  it 
is  merely  requisite  to  attend  his  ledlures.  The  profound 
studies  which  Rambosson  has  made  in  this  direction  have 
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shown  how  these  morbid  conditions  where  the  phenomena 
are  isolated,  restrifted,  or  exaggerated,  according  to  circum- 
stances, corroborate  the  law  of  the  transmission  and  trans- 
formation of  the  expressive  movement  and  of  the  refleit 
adlion  to  which  it  gives  rise,  whilst  at  the  same  time  the 
law  gives  the  reason  of  the  phenomena. 

By  generalising  these  notions,  which  are  very  simple,  we 
may  explain  all  those  apparent  contradi<5lions  which  the 
contagion  of  nervous  phenomena  may  present,  and  reply  to 
all  objeftions  which  may  here  be  raised. 

We  will  confine  ourselves  here  to  recall  to  mind  that  the 
law  of  the  transmission  and  transformation  of  expressive 
movement  as  expounded  above  proves  to  be  of  an  unexpec5ted 
fecundity,  for  it  explains  the  propagation  to  a  distance,  and 
the  contagion  of  all  the  phenomena,  all  the  affedlions, 
which  have  a  cerebral  movement  as  their  point  of  departure. 

Further,  by  showing  that  a  cerebral  movement  is  trans- 
mitted from  brain  to  brain  without  losing  its  nature,  and 
that  to  an  identical  or  analogous  cerebral  movement  there 
correspond  identical  or  analogous  phenomena,  psychological 
and  physiological,  we  have  given  the  striftly  scientific  solu- 
tion of  a  great  number  of  problems  which  have  hitherto  been 
considered  as  inexplicable,  and  which  have  been  banished 
into  the  most  abstradl  regions  of  Philosophy,— such  as  the 
essential  character  of  natural  language  in  man  and  in  other 
animals ;  the  reason  of  its  spontaneous  comprehension,  at 
all  times  and  in  all  places ;  the  special  charaAer  of  con- 
ventional language  and  its  properties ;  the  reason  of  the 
spontaneous  comprehension  of  music  and  of  all  the  fine 
arts ;  the  nature  and  the  explanation  of  their  influence, 
physical  and  moral;  and  their  part  in  hygiene  and  in 
therapeutics. 

This  law  is  founded  upon  no  hypothesis,  but  upon  a 
rigorous  scrutiny  of  fadts.  The  author  claims  the  right  of 
insisting  on  this  point,  since  he  has  been  so  scrupulous  as 
not  to  touch  upon  many  questions  which  he  is  persuaded 
belong  under  this  law,  such  as  most  of  those  which  have 
reference  to  animal  magnetism  and  to  somnambulism. 
He  has  observed  this  precaution  in  order  that  the  ob- 
scurity which  rests  on  these  subjects  may  not  give  a  pre- 
text for  misinterpreting  the  fadls  which  he  has  brought 
forward. 

We  may  now  proceed  to  a  general  summary.  In  order  to 
demonstrate  the  principle  of  the  contagion  of  nervous  phe- 
nomena, intellectual  and  moral,  it  has  been  necessary  to 
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establish  as  preliminaries  certain  points  which  are  based 
upon  the  most  advanced  data  of  different  sciences. 

1.  In  our  studies  the  grand  problem  of  the  transformation 
of  motion  has  taken,  we  believe,  a  step  in  advance.  We 
have  proved  that  the  transmission  and  transformation  of 
motion  may  be  effected  in  a  number  of  cases,  and  in  parti- 
cular in  the  cases  in  question,  without  the  movement  losing 
its  co-ordination.  On  being  transmitted  to  different  media, 
cerebral  or  psychic,  then  purely  physiological  and  physical, 
then  again  physiological  and  psychic  or  cerebral,  it  presents 
in  the  different  media  different  phenomena,  but  on  repassing 
into  the  same  medium  it  reproduces  the  same  phenomena — 
the  movement  appears  co-ordinated  in  the  same  manner. 
We  are,  indeed,  thus  led  to  ask  if  the  mythic  Proteus  does 
not  symbolise  knowledge  formerly  possessed,  then  lost,  and 
finally  re-discovered. 

2.  On  accurately  summing  up  the  most  recent  physiolo- 
gical discoveries  we  are  necessarily  led  to  consider  the 
organisation,  in  its  most  general  func5tions,  as  being  merely 
a  condudtor  and  transformer  of  motion,  and  to  find  that  we 
only  reach  the  sensorium  commune^  the  ego,  by  motion,  and 
^k^itJJWi-^S^Sjopjy  manifests  itself  or  responds  by  motion, — a 

"motion  special*  aftttS^P-ordinated  for  each  phenomenon. 
When  the  organs  are  disea:*sed  they  affedl  the  nature  and  the 
condudlivity  of  this  movemerIi\  in  different  manners.  Hence 
the  perturbation  remarked  in  the"J»^chic  phenomena. 

3.  We  have  brought  the  fadl  pronmnently  forward  that  to 
a  given  cerebral  movement  there  alway^  correspond  identical 
and  analogous  phenomena.  Thus  thJfe  cerebral  movement 
which  produces  laughter  is  not  the  same\as  that  which  gives 
rise  to  yawning,  &c. 

4.  The  cerebral  movement  transmitting"  n^jself  from  brain 
to  brain,  through  the  ambient  medium,  witfcout  losing  its 
nature,  must  consequently  reproduce — or  tend\^to  reproduce 
— in  any  other  brain  which  it  reaches  all  the  phenomena 
which  depend  upon  it  in  the  brain  where  it  origiiKated. 

5.  The  ordinary  ambient  physical  medium  whiVh  serves 
as  intermediary  for  a  cerebral  movement  in  passiing  from 
one  person  to  another  are  the  sonorous  and  the  Imminous 
vibrations.  [Also  the  olfadtory  movements  ?]  We  J^^ve 
studied  the  movements,  and  the  relations  of  these  varic<us 
waves,  and  found  that  they  concur  perfeftly  in  the  repiV)- 
duftion  of  the  same  phenomena,— that  they  may  aft  sepa^ 
rately  or  simultaneously,  in  spite  of  the  difference  in  their 
nature  and  the  diversity  of  their  rates  of  movement.  They  * 
are  added  together  when  they  aft  simultaneously  to  reproduce 
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one  and  the  same  cerebral  movement,  and  consequently  the 
physiological  phenomena  dependent  thereon.  The  author 
has  left  no  obscurity  in  this  demonstration,  which  is  of  a 
twofold  nature,  being  founded  firstly  on  diredl  observation 
and  experiment,  and  secondly  on  careful  studies  made  upon 
blind  or  deaf  persons. 

6.  Thanks  to  the  facilities  which  Science  now  places  at 
our  disposal,  we  can  follow  the  cerebral  movement  from 
stage  to  stage  without  losing  sight  of  it  for  a  moment,  and 
can  demonstrate  its  identity. 

7.  Just  like  the  nervous  phenomena  with  which  we  have 
been  occupied,  intelleftual  and  moral  phenomena  are  only 
manifested  at  first  by  cerebral  movements,  the  brain  being 
the  seat  of  all  the  psychic  faculties  ;  this,  being  scientifically 
established,  cannot  be  contested  by  anyone.  Hence  it  fol- 
lows that  the  phenomena  due  to  these  faculties  become 
contagious  by  the  propagation  of  the  movement  which  is 
peculiar  to  each  of  them,  and  which  passes  from  brain 
without  losing  its  nature.  They  all  come  consequently 
under  the  same  law  of  propagation,  whatever  may  be  the 
difference  of  nature  observed  among  them. 

8.  We  have  seen  that  the  cerebral  movement  is,  as  regards 
psychic  operations,  sometimes  cause  and  sometimes  effect.  It  is 
the  cause  when  it  is  produced  by  an  external  movement.  By 
adling  on  the  psychic  faculties  it  gives  rise  to  sensation, 
perception,  &c.  It  is  effect  when  the  Ego  adts  or  readls, — 
when  it  thinks,  loves,  wills,  &c., — in  a  word,  when  it  afts  in 
any  manner  whatsoever.  It  produces  then  a  cerebral  move- 
ment which  is  propagated  outwardly,  and  which  reveals 
what  is  passing  within. 

9.  When  the  reproduftion  of  the  phenomena  which  occupy 
us  takes  place,  as  it  is  determined  by  the  movement  which 
passes  from  brain  to  brain,  there  is  then  a  reflex  a<5lion, — 
the  movement  from  centripetal  becomes  centrifugal.  It  is 
therefore  this  direA  acStion  which  is  the  immediate  cause  of 
the  contagion  which  we  are  studying. 

10.  This  reflex  adlion  is  distinguished  from  every  other 
because  the  origin  of  the  physiological  movement  which 
gives  rise  to  it  is  found  in  a  foreign  organism,  whilst  ordinary 
reflex  aAion  is  produced  by  a  centripetal  movement  having 
its  physiological  source  in  the  same  person  in  whom  the 
adtion  is  manifested.  This  indiredl  reflex  a(5tion — in  Distans 
— is  then  very  remarkable  for  the  origin  of  the  movement 
which  determines  it,  and  must  be  specially  distinguished 
from  every  other. 
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II.  If  we  study  with  care  the  circumstances  which  are  in 
connedtion  with  that  reflex  aAion  which  produces  contagion, 
we  see  that  some  of  them  are  common  alike  to  it  and  to 
diredt  or  ordinary  reflex  adlion,  whilst  others  are  peculiar. 
Here  are  some  of  the  conclusions  at  which  the  author  has 
arrived  on  this  point : — 

The  reflex  movements  which  produce  contagion  are  some- 
times conscious,  sometimes  unconscious.  They  may  be 
automatic,  instinflive,  or,  on  the  other  hand,  conscious  and 
voluntary.  They  may  even  sometimes  change  their  nature, 
passing  from  the  instindlive  to  the  conscious  and  voluntary, 
or  inversely. 

Various  simultaneous  or  successive  movements  may  be 
produced  in  an  assemblage  of  individuals,  and  may  give 
rise  to  reflex  movements  concurring  to  some  common  obje<5t. 
In  the  military  state  especially  these  fadls  may  be  produced 
in  a  signal  manner. 

A  contagious  reflex  movement  under  the  influence  of  the 
same  causes  is  not  produced  equally  and  always  in  all 
persons.  We  have  explained  these  fa£ls,  as  well  as  the 
influence  of  repetition  upon  reflex  aAion. 

Furthermore,  one  and  the  same  reflex  adlion  may,  ac- 
cording to  circumstances,  produce  effedls  quite  opposite. 
We  have  cited  above  certain  instances,  such  as  the  sound- 
waves of  a  military  march  ;  the  ac5lion  which  they  tend  to 
produce  aids  those  who  have  to  adt  by  saving  them  the 
fatigue  of  a  diredl  movement,  and  wearies  those  who  wish 
to  remain  quiet  by  compelling  them  to  resist  the  reflex 
acStion.  By  generalising  these  diverse  and  opposite  adtions 
of  one  and  the  same  contagious  reflex  movement,  it  is  easy 
to  explain  scientifically  all  the  apparent  contradictions  ob- 
served in  nervous,  intellectual,  and  moral  contagions,  and 
to  throw  a  light  upon  the  most  obscure  points. 

12.  By  following  out  this  order  of  ideas  it  is  easy  to  see 
that  man  is  not  subjected  by  necessity  to  the  contagion  of 
the  phenomena  in  question,  but  that  by  a  direct  movement 
he  can. struggle  against  the  contagious  reflex  a<5tion,  and 
may  either  neutralise  it  in  part  or  completely,  or,  on  the 
other  hand,  may  allow  it  to  become  developed. 
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IV.    THE    PROPOSED    AMERICAN     EXHIBITION 
IN   LONDON." 

By  an  Old  Tbchnolooist. 

*'  Competition,  in  the  sphere  of  industry  and  commerce,  has  become  a 
war  to  the  }aak,^^^K8lnische  Zeitung, 

)HAT  a  nation  should  get  up  a  display  of  its  own  pro- 
ducts, whether  natural  or  manufactured,  is  in  these 
days  an  event  common  almost  to  staleness.  But  to 
hold  such  an  exhibibiton,  or  "  exposition  "  as  it  is  termed, 
of  writers  of  un-English  in  a  foreign  country,  is  indeed 
original.  But,  though  by  no  means  wedded  to  precedent — 
to  old  use  and  wont — I  cannot  look  upon  this  innovation  in 
the  light  in  which  it  is  viewed  by  no  small  portion  of  the 
British  press.  To  prevent  misconceptions,  or  rather  mis- 
interpretations, let  me  say  that,  as  far  as  science  is  con- 
cerned, I  am  a  complete  cosmopolitan.  In  that  field  the 
rivalry  between  different  nations  seems  to  me  perfeftly 
honourable,  and  even  friendly.  Thus,  while  regretting  that 
Germany  produces  a  greater  quantity  of  research  than  does 
Britain,  I  wish  not  that  she  should  do  less,  but  that  we 
should  do  more.  I  hailed  the  proposal,  which  has  been 
successfully  carried  out,  of  holding  this  year's  meeting  of 
the  British  Association  across  the  Atlantic.  If  Captain 
Bedford  Pim's  suggestion  that  in  1887  the  American 
Association  should  meet  in  London  becomes  a  reality,  no 
one  will  rejoice  more  sincerely  than  shall  I.  And  if  an 
International  Association  is  formed  I  shall  be  still  better 
satisfied. 

But  between  science  and  what  is  commonly,  though  not 
happily,  termed  applied  science,  there  is  a  heaven-wide 
gulf,  so  that  from  the  one  we  cannot  argue  to  the  other. 
Applied  science,  or  rather  industrialism,  is  now  more  and 
.more  plainly  becoming  merely  a  phrase  of  war.  Indeed,  no 
small  part — and,  I  fear,  an  increasing  part — of  its  energies 
is  now  turned  towards  "  improvements  '*  in  the  art  of  "  war," 
taking  that  term  in  its  old  and  narrower  sense.  But  if  we 
define  "  war "  as  any  process  by  which  one  nation  seeks  to 
injure  another  for  the  sake  of  some  real  or  supposed  benefit 
to  itself,  we  shall  find  that  modern  industrialism  19  w^r  9M 
over. 
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Time  was — or  rather,  perhaps,  certain  amiable  enthusiasts  ' 
such  as  Elihu  Burritt,  dreamed  of  a  time  when  commerce, 
based  upon  the  division  of  labour,  should  be  a  bond  of  union 
between  nations,  the  prosperity  of  one  being,  essential  to  the 
well-being  of  its  neighbours.  It  was  supposed  that  one 
people  might  say  to  another,  "  I  have  a  fertile  soil  and  a 
genial  climate.  I  do  not  care  to  live  cramped  up  in  cities 
amidst  the  dust  and  dirt  and  din  of  manufadlures ;  let  me, 
therefore,  supply  you  with  com  and  fruits,  wine  and  oil, 
healing  drugs  and  dye  wares,  whilst  you  in  return  furnish 
me  with  hardware  and  clothing,  glass  and  pottery.** 

This  spirit,  if  ever  it  existed,  has  almost  entirely  exhaled. 
Almost  every  nation  aims  at  being  entirely  self-supplying  at 
once  with  raw  materials  and  with  manufactured  goods.  In 
order  to  exclude  foreigners  from  its  markets,  as  sellers,  it  is 
even  willing  to  pay  a  notably  higher  price  for  many  of  the 
requisites  of  civilized  life,  thus  paying  what  may  be  called 
a  subsidy  to  its  manufadturers  and  a  kind  of  poor*s-rate  in 
augmentation  of  wages  to  its  workmen. 

Into  the  wisdom  or  folly  of  these  arrangements  it  is  not 
the  place  of  the  "  Journal  of  Science  "  to  enter.  A  nation 
niay,  perhaps,*find  it  advantageous  to  bear  severe  losses  and 
sufferings  in  the  hope  of  inflidling  severer  losses  and  suffer- 
ings upon  a  rival.  This  is  the  very  rationale  of  war,  and  I 
notice  it  merely  to  show  how  completely  modern  competitive 
industrialism  is,  in  its  very  essence,  war ! 

In  their  endeavours  to  exclude  foreign  goods  from  their 
markets  the  United  States  have  been  more  systematic  and 
more  determined  than  perhaps  any  other  nation.  They  are 
the  champions  of  protedtionism  as  decidedly  as  Britain  has 
been  the  representative  of  free  trade.  Perhaps  it  may  be 
said  that  they  legislate  for  the  world  as  they  find  it,  whilst 
we  are  given  to  regulate  our  laws  and  our  institutions  in 
accordance  with  some  Utopia  existing  only  in  the  dreams  of 
orators.  Be  this  as  it  may  the  United  States  even  impose 
taxes  on  foreign  scientific  books  and  journals,  lest  the 
American  paper  maker,  printer,  &c.,  should  suffer  some 
infinitesimal  loss  by  being  thus  exposed  to  a  fractional  com- 
petition with  European  countries.  And  such  taxation  stiU 
finds  its  advocates  in  a  country  where  the  revenue  shows  no 
signs  of  falling  off. 

American  proteftionism,  moreover,  seems  to  be  especially 
diredted  against  Britain.  If  we  read  the  many  flourishing 
trade  journals  published  in  the  United  States  we  cannot 
fail  to  be  struck  with  the  bitterness  of  spirit  in  which  the 
question  of  free  trade  versm  protedlionism  is  discussed.    To 
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supplant  British  manufadlures  at  home  and  abroad  is  one  of 
their  chief  objeAs,  and  every  step  taken  in  that  direction  is 
the  subjeA  of  no  little  jubilation.  If  anyone  doubts  this  he 
need  merely  glance  over  the  American  papers  representing 
the  paper  trade,  the  chemical,  textile,  iron,  and  glass  manu- 
fadlures,  &c. 

At  the  same  time,  curiously  enough,  what  is  sauce  for  the 
goose  is  not  accepted  as  a  legitimate  sauce  for  the  gander. 
It  is  all  rigt^t  and  proper  for  European  produdls  to  be 
excluded  from  the  American  market,  but  legislation  for  the 
exclusion  of  American  bacon  and  hams  from  the  European 
continent  on  account  of  the  alleged  presence  of  trichinae 
gave  rise  to  much  ill-feeling  in  the  United  States. 

Still  such  inconsistency  is  a  part  of  human  nature  in  all 
countries.  I  once  met  with  a  Midland  farmer  who  was 
indignant  that  French  butters  should  be  sold  in  England  as 
"genuine  Aylesbury."  At  the  same  time  he  could  see 
nothing  objeAionable  in  condensed  "  Swiss  milk  "  manufac- 
tured at  Aylesbury. 

With  reference  to  this  threatened  exhibition,  it  should 
always  be  borne  in  mind  that  in  these  great  advertising 
displays  all  nations  do  not  stand  on  an  equal  footing.  A 
free-trading  people  is  heavily  handicapped  in  comparison 
with  a  protedlionist  rival.  The  proteAionist,  if  he  sees 
anything  desirable  in  a  foreign  display,  does  not  seek  to 
import  it,  for  his  tariff  laws  may  make  that  commercially 
impradlicable.  He  seeks,  instead,  to  introduce  its  manu* 
fa(Sture  into  his  own  country.  On  the  contrary,  if  he  can 
show  anything  desirable  to  free  traders  they  are  willing  and 
able  to  buy  it.  Hence  a  free-trading  country  has  much  to 
lose  and  little  to  gain  by  exhibitions,  especially  if  it  makes 
a  display  not  merely  of  finished  goods  but  of  the  machinery 
and  the  processes  by  which  they  are  produced. 

There  is  another  inequality  between  the  free-trader  and 
the  prote(Stionist  which,  at  an  exhibition,  tells  heavily 
against  the  former.  He  has  to  produce  his  goods — say 
printed  calico — "  at  a  price,"  as  the  trade  expression  runs. 
Hence  he  is  often  debarred  from  using  the  best  materials 
and  employing  the  greatest  skill.  He  is  sometimes  even 
debarred  from  experimenting  by  the  same  condition.  On 
the  contrary,  the  protectionist  can  get  his  own  price,  can 
thus  afford  to  employ  superior  materials  and  a  higher  class 
of  labour. 

These  incidental  drawbacks  of  free  trade  in  connedtion 
with  exhibitions  have  not,  I  believe,  received  the  attention 
of  economists.    But  they  are,  in  my  -opinion,  sufiici^Qt  to 
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place  Britain  in  a  disadvantageous  position  as  regards 
international  displays,  and  to  make  them,  for  us,  unde- 
sirable. But  still  less  desirable  is  the  proposed  gathering. 
The  "  British  Trade  Journal "  goes  so  far  as  to  remark, 
"There  may  be,  in  a  few  quarters,  remarks  as  to  the 
illogical  position  of  a  country  which  maintains  prohibitive 
tariffs  and  endeavours,  at  the  same  time,  to  find  a  market 
for  its  productions  abroad  ;  and  it  may  even  be  asked  if  the 
United  States  wish  us  to  take  not  only  their  com  and  their 
fruit,  but  also  their  manufactured  goods,  what,  in  the  name 
of  all  that  is  reasonable,  are  they  going  to  take  in  return  ? 
This  is  a  question  which  such  an  exhibition  as  that  pro- 
posed will  assuredly  bring  up."  That  a  trade  which  it  is 
sought  to  make  entirely  one-sided  must  come  to  an  end 
needs  no  demonstration.  If  we  cease  to  be  producers,  or 
what  amounts  to  the  same  thing,  if  no  one  will  buy  our 
produ<5ts,  we  must  perforce  cease  to  be  consumers.  There 
are  some  persons  who  calculate  that  if  our  foreign  com- 
merce goes  on  declining  at  its  recent  rate  for  twenty  years 
longer,  it  will  have  reached  not  the  beginning  of  the  end, 
but  the  end  itself. 

After  these  preliminary  considerations,  I  come  to  the  two 
main  questions,  viz.,  what  are  the  objedts  which  the  United 
States  have  in  view  by  the  proposed  exhibition,  and  what  is 
the  especial  time  which  they  have  selected  ? 

It  is  expected,  we  read,  among  other  things,  to  "  stimulate 
emigration  to  the  United  States.*'  It  is  to  be  an  "en- 
couragement to  the  emigration  of  the  better  class  of 
English  farmers,  veiy  few  of  whom  have  yet  come  to  this 
country  (America)  and  who  would  better  themselves  by 
coming,  besides  being  very  desirable  citizens."  *'  It  will," 
says  General  C.  B.  Norton,  the  chief  promoter  of  the  scheme, 
"if  properly  managed,  largely  encourage  immigration." 
"  This,"  says  the  "  Manchester  Textile  Recorder,"  will  be 
an  immense  advantage  to  the  crowded  population  of  this  over- 
crowded country,  who  must  eventually  seek  in  other  lands 
the  means  of  subsistence  they  are  unable  to  obtain  here." 

Many  more  similar  admissions  might  be  quoted,  were  it 
needful,  to  prove  that  the  drawing  off  to  the  United  States 
of  a  portion,  and  that  not  the  worst  portion,  of  our  popula- 
tion, is  one  of  the  cardinal  points  aimed  at. 

But  another  mark  is  British  capital.  Says  one  paper, 
"  Capital  is  seeking  for  new  outlets,  and  if  it  can  be  shown 
that  there  is  a  profitable  return,  in  land  transactions  and 
industrial  enterprises  in  the  far  west,  there  is  little  doubt 
that  investments  will  be  readily  made." 

Digitized  by  VjOOQIC 


1884.]  Exhibition  in  London.  657 

"To  our  mind,"  says  an  American  organ — not  one  of 
those  dreadful  parlour  organs  which  make  life  not  worth 
living  in  the  two  next  houses — published  in  London,  **  the 
most  important  sedlion  of  this  exhibition  will  be  that  devoted 
to  showing  the  advantages  of  the  newer  states  and  terri- 
tories for  the  investment  of  capital."  Again,  "  through  this 
presentation  the  attention  of  foreign  capital  will  be  attradled 
to  the  great  railway,  and  mining  interests  of  this  country." 
Passages  of  similar  nature  might  be  multiplied  indefinitely, 
all  tending  to  show  that  a  great,  if  not  the  great,  objedt  in 
view  is  the  attraction  of  British  capital. 

The  third  great  objeft  of  the  promoters  is  to  increase  the 
sale,  not  so  much  of  American  raw  material  as  of  American 
manufactures.  Says  one  American  authority,  "  There  can 
be  no  better  way  possible  for  American  producers  to  intro- 
duce certain  lines  of  goods  to  the  British  public  than 
through  a  great  exhibition  devoted  entirely  to  American 
produces  to  be  held  in  the  metropolis  of  Great  Britain." 
One  American  paper  writes,  "  It  would  open  up  for  us  new 
and  profitable  markets."  Another  thinks  '*  the  enterprise 
will  have  a  tendency  to  open  up  markets  for  us  in  Europe." 
A  third  considers  that  '*  it  cannot  fail  to  be  of  great  advan- 
tage to  our  industries  and  lead  to  an  increase  in  our  export 
trade." 

An  English  paper  which  decidedly  favours  the  scheme 
writes,  "  The  Americans  have  everything  to  gain  from  such 
an  exhibition."  This  I  shall  not  dispute ;  but  suppose  that 
the  intended  demonstration  should  be  successful,  what  have 
we  to  gain  or  to  hope  ?  I  shall,  of  course,  be  censured  for 
thinking,  at  such  a  junAure,  of  so  despised  a  matter  as 
"  British  interests."  But  how  will  they  be  affefted  ?  Can 
American  manufadlurers  and  merchants  do  more  business 
in  this  country  without  depriving  British  manufacturers 
and  merchants  of  some  part  of  their  business  ?  and  is  this 
to  be  desired  ?  If  the  United  States  were  a  free-trade 
nation  I  might  be  told  in  reply  that  the  more  of  their  pro- 
duce the  Americans  can  sell  in  Britain  the  more  of  our 
manufactures  they  will  buy  in  return.  But  they  are  not 
free  traders,  and  they  are  constantly  seeking  to  still  further 
lessen  their  imports  of  British  goods.  Hence  I  see  but 
scanty  hope  that  any  increase  of  trade  between  Britain  and 
the  United  States  will  be  other  than  one-sided. 

I  must  now  turn  to  the  other  two  purposes  of  the  Exhibi- 
tion^ the  attraction  of  British  emigrants  and  of  British 
capital  to  the  American  Union,  and  ask  how  far  these  aims 
are  compatible  with  our  national  interests  ?     It   must  be 
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freely  admitted  that,  as  the  "  Manchester  Textile  Re- 
corder "  has  it,  we  have  a  population  "  in  this  over-crowded 
country  who  must  eventually  seek  in  other  lands  the  means 
of  subsistence  they  are  unable  to  obtain  here."  It  may  also 
be  true  that  there  is  British  capital  which  is  unable  to  find 
remunerative  investment  within  the  narrow  limits  of  the 
United  Kingdom.  But  does  it  follow  that  either  our  surplus 
labour  or  our  surplus  capital  must  be  drafted  off  to  America  ? 
This  consideration  brings  us  to  the  particular  point  of  time 
seledted  by  General  C.  B.  Norton  and  his  colleagues  for 
their  undertaking.  We  all  know  that  it  has  been  officially 
announced. through  H.R.H.  the  Prince  of  Wales  that  in  the 
year  1866  there  will  be  held  at  South  Kensington  an  exhibi- 
tion for  bringing  before  the  home-public  the  produdlions  and 
the  resources  of  those  portions  of  the  British  Empire  which 
we  still  call  by  the  chilling  names  of  colonies  and  depen- 
dencies, and  which  too  few  of  us  have  yet  learnt  to  regard 
as  portions  of  our  home,  part  and  parcel  of  the  birthright  of 
the  British  people  and  their  socii.  The  avowed  purpose  of 
this  exhibition  is  to  attradl  both  capital  and  labour  to 
Australia,  New  Zealand,  South  Africa,  the  Dominion,  and 
capital,  at  least  to  India,  the  West  Indies,  &c.  These 
regions  are,  taken  coUedlively,  far  vaster  than  the  United 
States,  and  certainly  not  inferior  to  them  in  the  extent  and 
variety  of  their  resources.  The  objedts  of  these  two  exhi- 
bitions are  therefore  diametrically  antagonistic.  The  one  is 
seeking  to  draw  our  labour  and  capital  away  to  an  alien 
land,  whilst  the  other  seeks  to  retain  them  within  what  is, 
stridtly  speaking,  a  part  of  our  country.  The  American 
exhibition  seeks  to  increase  our  (import)  trade  with  the 
United  States;  the  colonial  exhibition  seeks  to  extend  both 
our  import  and  export  trade  with  the  "  colonies  "  and  India. 
It  is  self-evident  that  the  success  of  the  one  implies,  ^o 
ianto,  the  failure  of  the  other.  It  is  no  less  evident  to  which 
the  sympathies  of  every  true  Briton  must  be  given. 

I  do  not  know,  and  I  have  no  right  to  assume,  that  the 
promoters  of  the  American  exhibition  were  already  aware  of 
an  intended  colonial  exhibition  when  their  scheme  was  first 
announced,  in  which  case  they  would  have  been  guilty  of  a 
grave  adt  of  international  discourtesy.  But  in  any  case  the 
coincidence  is  to  be  profoundly  regretted,  and  I  am  far  from 
concurring  in  the  opinion  of  "  The  City  '*  that  England  is 
"  the  most  favoured  nation,"  and  that  "  we  must  consider 
ourselves  very  fortunate."  All  that  remains  is  to  st^^in 
every  nerve  to  render  the  Indian  and  Colonial  exhibition  the 
more  attraAive  and  the  more  telling  of  the  rival  displays. 
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V.     A    NEW    THEORY    OF    GRAVITATION. 
By  Robert  Bell. 

fT  is  with  a  great  deal  of  reluAance  that  I  lay  before  you 
an  article  which  I  hope  (perhaps  vainly)  will  enable 
Science  to  look  into  the  secret  chamber  where  gravi- 
tation has  for  so  long  a  time  concealed  its  mysterious 
power. 

I  say  with  reluftance,  because  if  my  theory  of  gravitation 
and  planetary  locomotion  is  correA  it  necessarily  does  away 
with  former  theories,  admitted  but  not  understood, 

The  force  of  gravitation  is  believed  to  be  great,  beyond 
the  limit  of  human  comprehension ;  but  any  effort  to  find 
it,  to  be  successful,  must  be  at  the  other  extreme,  because 
that  power  called  Gravitation  is  in  reality  so  small  that  it 
has  hitherto  escaped  observation. 

Be  not  startled,  therefore,  when  I  venture  to  assert  that 
the  Sun  has  no  power  in  an  attradlive  sense ;  that  every 
cosmical  body  contains  the  means  of  its  own  locomotion ; 
and  that,  although  the  Sun  causes  the  Earth  to  describe  a 
circle,  instead  of  flying  off  in  a  straight  line,  it  is  done  by 
quite  a  different  process  than  by  attradtion.  Let  it  be 
granted  that  Nature  does  all  its  work  with  the  most  simple 
means,  and  let  us  admit  that  weight  gives  motion, — that 
power  is  required  only  when  there  is  resistance  to  be  over- 
come ;  and  let  it  be  fair  to  assume  that  there  is  nothing 
where  it  cannot  be  proved  that  something  exists  :  then  if  it 
is  fair  to  assume  that  nothing  exists  where  it  cannot  be 
proved  that  there  is  something,  there  is  no  universal  atmo- 
sphere. If  there  is  no  universal  atmosphere  the  Earth  is 
suspended  in  absolutely  pure  space ;  and  if  the  Earth  is 
suspended  in  pure  space  there  is  no  resistance  to  be  over- 
come in  putting  it  in  motion  :  then  it  is  plain  that,  if  there 
is  no  resistance,  an  almost  infinitely  small  power,  if  applied 
to  it,  would  put  it  in  motion.  Now  where  are  we  to  look 
for  this  small  power  ?     Revealed  Science  points  the  way. 

There  is  no  force  without  a  corresponding  reacting  force. 
Experiments  with  the  radiometer  show  that  radiation  is  a 
force  ;  consequently  we  find  that  power  in  the  reacting  force 
of  its  own  radiations.  If  these  radiations  were  perfedlly 
equal,  from  every  part  of  the  Earth's  surface,  the  reacting 
force  would  be  perfectly  equal  also,  and  this  would  produce 
centripetal  force,  or  what  is  called  gravitation,  by  inclining 
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everything  to  its  centre  ;  but  the  Earth  itself  would  remain 
stationary.  I  have  thus  accounted  for  centripetal  force  : 
now  where  shall  we  look  for  centrifugal  force  ? 

It  is  plain  that,  if  the  Earth's  radiations  were  not  per- 
fedlly  equal  all  around,  it  would  recede  in  the  opposite 
direftion  to  where  they  were  strongest.  Then  comes  the 
part  the  Sun  does.  The  heat  of  the  Sun  destroys  the 
evenness  of  the  Earth's  radiations  by  giving  extra  food  for 
radiation,  now  at  one  part  and  again  at  another,  thus  giving 
it  a  forward  motion  without  materially  affedting  its  centri- 
petal force. 

We  have  only  to  look  at  the  circular  motion  a  billiard  ball 
describes  when  struck  on  the  side  by  an  expert,  or  the  ellip- 
tical orbit  pursued  by  a  ball  on  the  bowling  alley,  when 
thrown  by  a  master  hand,  or  even  the  peculiar  course  fol- 
lowed by  the  boomerang  as  it  speeds  along,  its  different 
sides  ever  changing  their  relation  to  the  surrounding  atmo- 
sphere. 

We  have  only  to  look  at  these  to  get  at  least  a  vague  idea 
how  the  Earth  describes  a  circle  by  means  of  its  varied 
radiations.  While  the  reacting  force  of  the  planets'  radia- 
tions perform  the  functions  above  described,  their  radiations 
have  a  part  to  perform.  These  radiations  prevent  them 
coming  into  collision  by  repelling  each  other. 

Thus  we  see  the  wisdom  of  the  Creator,  who  doeth  all 
things  well.  The  bodies  of  the  universe  are  all  a  piece  of 
perfedt  machinery,  made  by  a  master  hand,  and  do  not 
require  to  be  watched  or  wound  up  to  keep  it  in  order. 


VI.  MR.  S,  BUTLER'S  CONTRIBUTIONS  TO 
THE  QUESTION  OF  EVOLUTION. 

^UR  readers  may  remember  that  we  have  on  former 
occasions  noticed  some  of  the  works  of  Mr.  S.  Butler 
— too  favourably  if  we  may  judge  from  certain 
letters  of  remonstrance  which  we  have  received.  The  time 
has  now  come  when  an  estimate  of  his  services  or  dis- 
services, as  regards  the  great  theory  of  Evolution,  may  be 
fairly  attempted. 
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It  need  be  merely  mentioned  that  Mr.  Butler,  though  a 
decided  Evolutionist,  is  an  equall}'  decided  rejeftor  of  the 
principle  of  Natural  Seledlion.  This  rejedlion  he  has  re- 
corded in  very  plain  language,  going  so  far  as  to  assert  that 
Mr.  Darwin  and  his  colleagues  and  followers  have  left  the 
dodtrine  of  Evolution  in  a  less  intelligible  state  than  they 
found  it.  He  traces  instinft — not  unhappily — to  inherited 
memory.  He  makes  a  great  point  of  the  distinction  be- 
tween conscious  and  unconscious  knowledge,  asserting  that 
so  long  as  we  are  conscious  of  our  knowledge  such  know- 
ledge is  imperfedl. 

Passing  over  many  other  instances  adduced  as  illustra- 
tions, we  will  seleA  the  following  in  virtue  of  its  familiarity : 
— "  Taking,  then,  the  aft  of  playing  the  piano  as  an  example 
of  the  kind  of  adlion  we  are  in  search  of,  we  observe  that  a 
praftised  player  will  perform  very  difficult  pieces  apparently 
without  effort, — often,  indeed,  while  thinking  and  talking  of 
something  quite  other  than  his  music.  ...  He  finds  it 
difficult  to  remember  even  the  difficulties  he  experienced  in 
learning  to  play.  A  few  may  have  so  impressed  him  that 
they  remain  with  him,  but  the  greater  part  will  have  es- 
caped him  as  completely  as  the  remembrance  of  what  he 
ate  or  how  he  put  on  his  clothes  this  day  ten  years  ago ; 
neverthetess  it  is  plain  that  he  does  in  reality  remember 
more  than  he  remembers  remembering.  .  .  .  We  draw  the 
inference,  therefore,  as  regards  pianoforte  or  violin  playing, 
that  the  more  the  familiarity  or  knowledge  of  the  art  (mark 
the  term  art !)  the  less  is  there  consciousness  of  such  know- 
ledge. ...  On  the  other  hand,  we  observe  that  the  less 
the  familiarity  or  knowledge  the  greater  the  consciousness 
of  whatever  knowledge  there  is.  Conscious  knowledge  and 
volition  are  of  attention  ;  attention  is  of  suspense  ;  suspense 
is  of  doubt ;  doubt  is  of  uncertainty ;  uncertainty  is  of  ig- 
norance ;  so  that  the  mere  fadl  of  conscious  knowledge  or 
willing  implies  the  presence  of  more  or  less  novelty  and 
doubt.'* 

It  may  here  be  objefted  that  Mr.  Butler  is  confounding 
two  different  kinds  of  knowledge,  or  rather  two  things  which 
are  unfortunately  confounded  under  the  term  '*  knowledge." 
There  is  the  knowledge  which  expresses  itself  in  art,  and 
which  may  and  does  become  unconscious  as  it  reaches  per- 
fedtion.  There  is  the  knowledge  which  when  organised 
becomes  Science.    And  these  two  are  not  one. 

It  is  a  fearful  mistake  to  assert  even  that,  in  the  sphere 
of  practical  art,  if  a  man  can  do  a  thing  he  knows  how  to 
do  it, — i.  e.,  that  he  knows  the  principles  upon  which  it  is 
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done.  Let  us  take  an  instance  which  has  in  former  days 
come  under  our  personal  observation.  Here  is  G.  K.,  blue- 
dyer  at  the  Dash-wheel  Works.  He  can  set  a  warm-indigo 
vat  and  work  it,  turning  out  well-dyed  cloths,  rarely  making 
a  mistake,  and  keeping  his  vat  in  good  working  order.  But 
does  he  know  the  principle  of  any  one  step  in  the  process  ? 
Did  he  ever  know  it  ?  Did  the  master  to  whom  he  was 
apprenticed  ever  know  it,  or  his  forerunners  back  to  the 
earliest  times  when  indigo-vats  were  worked  in  ancient 
India  ?  Most  emphatically  no  !  He  knows  nothing  of  the 
transmutation  of  indigo- blue  into  indigo- white,  or  by  what 
agency  it  is  reconverted  into  indigo-blue  after  being  depo- 
sited on  the  fibre.  He  knows  by  odour  and  colour  when  his 
vat  is  working  right,  and  when  it  is  sick  ;  but  he  never  thinks 
that  the  right  and  the  wrong  conditions  are  due  to  the  adlion 
of  certain  ferments,  and  that  it  is  possible  to  cherish  the 
one  and  to  repress  the  other.  Lastly,  not  to  prolong  this 
illustration,  he  can,  if  he  has  had  a  quarrel  with  his  em- 
ployer, occasion  much  trouble  by  throwing  lumps  of  copper 
sulphate  into  the  vats.  But  he  has  not  the  faintest  idea 
how  this  mean  piece  of  rattening  a<5ls.  He  does  not  know 
that  salts  of  copper  have  the  power  to  transfer  oxygen  from 
the  atmosphere  to  organic  matters  with  which  it  is  in  con- 
tact, thus  converting  the  soluble  white  indigo  into  the 
insoluble  indigotine,  when  it  has  no  longer  the  power  of 
attaching  itself  to  the  wool. 

Lastly,  it  is  well  known  that  in  the  art  of  indigo-blue 
dyeing,  as  well  as  in  dyeing  cochineal-scarlets,  a  variety  of 
improvements  have  been  made.  The  process  has  been  sim- 
plified, and  a  variety  of  useless  ingredients  have  been 
omitted.  But  has  this  ever  been  done  consciously,  or  with 
increasing  perfe(Stion  has  it  come  to  be  done  unconsciously  ? 
We  trow  not :  a  number  of  fortuitous  steps — very  much  as 
in  the  supposed  formation  of  species  by  Natural  SeleAion — 
have  led  up  to  the  present  state  of  the  art.  Some  one  of 
the  useless  ingredients  was  accidentally  omitted,  or  the 
supply  fell  short,  and  the  dyer,  going  to  work  without  it, 
obtained  as  good  a  result  as  if  he  had  followed  the  old  tra- 
ditional receipt.  But  why  this  or  that  ingredient  was 
needless  he  never  asked.  There  was  also  in  dyeing,  as  in 
other  arts,  experimentation,  but  it  was  a  blind  tapping, — 
again  like  the  adtion  of  Natural  Seledlion. 

But  when  a  really  great  improvement  was  needed,  men  of 
conscious  knowledge  were  needed.  Schiitzenberger  and 
De  Lalande  discovered  a  process  by  which  oxygen  could  be 
withdrawn  from  organic  matter,  both  efficaciously  and  regu- 


1884.]  Question  of  Evolution.  663 

larly,  without  the  complex  and  often  apparently  capricious 
adtion  of  ferments.  It  struck  them  that  this  process  might 
be  applied  in  indigo-blue  dyeing,  and  they  succeeded,  ren- 
dering the  process  henceforth  easier  and  more  economical. 

In  like  manner  it  might  be  shown  that  the  chief  improve- 
ments in  other  arts  have  sprung  from  those  whom  the  world 
calls  **  men  of  Science,"  but  to  whom  Mr.  S.  Butler  refuses 
that  title.  Indeed  it  seems  scarcely  uncharitable  to  suggest 
that  Mr.  Butler  would  never  have  launched  into  his  depreci- 
ation of  conscious  knowledge,  save  with  a  purpose — perhaps 
scarcely  conscious — of  dealing  a  side-blow  at  the  scientific 
world,  with  whom  his  relations  are  not  too  amicable. 

Let  us,  for  instance,  weigh  the  following  passages : — 
*'  Our  conception  of  the  words  *  Science  '  and  *  Scientific  ' 
must  undergo  some  modification.  We  should  recognise 
more  distin(5lly  than  we  do  that  there  are  two  distindl  classes 
of  scientific  people.  .  .  .  The  one  class  is  deeply  versed  in 
those  sciences  [it  should  be  arts]  which  have  already  become 
the  common  property  of  mankind  ;  enjoying,  enforcing,  per- 
petuating, and  engraining  still  more  deeply  into  the  mind  of 
man  acquisitions  already  approved  by  common  experience." 
[**  Enforcing,  perpetuating,  and  engraining" — the  work  of 
the  pedant.]  ..."  While  the  other  class  is  chiefly  intent 
upon  pushing  forward  the  boundaries  of  Science,  and  is 
comparatively  indifferent  to  what  is  known  save  in  so  far  as 
necessary  for  purposes  of  extension.  .  .  .  Surely  the  class 
which  knows  thoroughly  well  what  it  knows,  and  which  ad- 
judicates upon  the  value  of  the  discoveries  made  by  the 
pioneers, — surely  this  class  has  as  good  a  right,  or  better, 
to  be  called  scientific  than  the  pioneers  themselves."  The 
author  is  here,  surely,  carrying  his  love  of  the  paradoxical 
to  an  unwarrantable  extent !  But  we  find  something  yet 
more  deplorable  to  follow.  Mr.  Butler  thinks  that  the  class 
whom  he  designates  "  scientific  people  "  are  '*  neither  pro- 
gressive nor  aggressive,  but  quite  peaceable  people,  who  wish 
to  live  and  let  live  as  their  fathers  before  them.  .  .  .  Others, 
whose  services  in  this  last  capacity  [discovery]  have  been  of 
inestimable  value,  are  noticeably  ignorant  of  the  sciences 
which  have  already  become  current  with  the  larger  part  of 
mankind, — in  other  words,  they  are  ugly,  rude,  and  dis- 
agreeable people,  very  progressive,  it  may  be,  but  very 
aggressive  to  boot." 

It  would  be  difficult  to  imagine  a  wider  departure  from 
the  truth.  The  man  of  pure  Science  is  of  all  men  the  least 
aggressive.  So  long  as  you  do  not  deprive  him  of  time  and 
materials  he  will  never  interfere  with  you  or  your  ways. 
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On  the  contrary,  the  other  portion  of  mankind,  who  enter 
into  the  race  for  wealth  or  power,  are  not  willing  to  live  and 
let  live.  It  is  they  who  are  the  invariable  and  necessary 
aggressors. 

We  now  come  to  the  error,  as  it  seems  to  us,  which 
underlies  Mr.  Butler's  whole  scheme  of  evolution.  He 
writes : — "  A  man  shows  that  he  knows  how  to  throw  the 
boomerang  by  throwing  the  boomerang.  No  amount  of 
talking  or  writing  will  get  over  this.*'  On  the  contrary,  it 
is  easily  got  over ;  the  fallacy  lies  in  the  double  sense  of  the 
word  ^' knows,**  Mr.  Butler  continues,  '^  ipso  facto,  thai  a 
baby  breathes  and  makes  its  blood  circulate,  it  knows  how 
to  do  so  !"  Now,  if  we  compare  this  case  with  that  of  the 
violinist  we  see  at  once  a  world-wide  difference. 

The  violinist  may  be  able  to  execute  a  difficult  piece  of 
music  without  conscious  effort,  automatically.  But  we 
know  that  there  was  a  time  when  every  note  cost  him  a 
conscious  effort.  As  regards  the  young  animal,  Mr.  Butler 
admits  that  *'  it  is  less  obvious  when  the  baby  could  have 
gained  its  experience,  so  as  to  remember  exa(5tly  what  to 
do.'*  We  go  much  further ;  the  baby  can  never  have  had 
a  conscious  knowledge  of  the  processes  of  breathing  or  cir- 
culation, either  in  its  own  person  or  in  that  of  its  ancestors, 
human,  semi-human,  or  brute. 

We  now  come  to  the  question  of  teleology.  In  opposition 
alike  to  Charles  Darwin,  along  with  most  nfodern  biologists, 
on  the  one  hand,  and  to  Paley  and  his  admirers  on  the 
other,  Mr.  Butler  admits  "  design,"  but  maintains  that  "  the 
design  which  has  designed  organisms  has  resided  in  and 
been  embodied  in  the  organisms  themselves. 

This  view,  he  contends,  was  first  suggested  by  Buffon, 
improved  and  made  "  almost  perfedl"  by  Erasmus  Darwin, 
and  borrowed  from  him  by  Lamarck,  "  though  somewhat 
less  perfectly  comprehended  by  him  than  it  had  been  by 
Dr.  Darwin." 

But  how  does  he,  an  evolutionist  not  unversed  in  the 
truths  revealed  by  embryology,  succeed  in  saving  the 
"  design  '*  idea  at  all  ?  For  he  quotes  that  passage  in 
which  G.  H.  Lewes  not  merely  crushes,  but  absolutely 
decomposes,  Paley : — "  None  of  these  phases  have  any 
adaptation  to  the  future  state  of  the  animal,  but  are  in 
positive  contradidtion  to  it,  or  are  simply  purposeless; 
whereas  all  show  stamped  on  them  the  unmistakeable 
charadlers  of  ancestral  adaptation  and  the  progressions  of 
organic  evolution.  What  does  the  fadl  imply  ?  There  is 
not  a  single  example  known  of  a  complex  organism  which 
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has  not  been  developed  out  of  simpler  forms.  Before  it  can 
attain  the  complex  structure  which  distinguishes  it,  there 
must  be  an  evolution  of  forms  similar  to  those  which  dis- 
tinguish the  structure  of  organisms  lower  in  the  series.  On 
the  hypothesis  of  a  plan  which  prearranged  the  organic 
world  nothing  could  be  more  unworthy  of  a  supreme 
intelligence  than  this  inability  to  construct  an  organism  at 
once,  without  making  several  previous  tentative  efforts, 
undoing  to-day  what  was  so  carefully  done  yesterday,  and 
repeating  for  centuries  the  same  tentatives  in  the  same 
succession.  There  is  a  traditional  phrase  much  in  vogue 
among  anthropomorphists  which  arose  naturally  enough 
from  a  tendency  to  take  human  methods  as  an  explanation 
of  the  Divine — a  phrase  which  becomes  a  sort  of  argument 
— **The  Great  Architeft."  But  if  we  are  to  admit  the 
human  point  of  view,  a  glance  at  the  facts  of  embryology 
must  produce  very  uncomfortable  reflections.  For  what 
should  we  say  of  an  architect  who  was  unable,  or  obsti- 
nately unwilling,  to  ere(5t  a  palace  except  by  first  using  his 
materials  in  the  shape  of  a  hut,  then  pulling  them  down  and 
rebuilding  them  as  a  cottage,  then  adding  storey  to  storey 
and  room  to  room,  not  with  any  reference  to  the  ultimate 
purposes  of  the  palace,  but  wholly  with  reference  to  the 
way  in  which  houses  were  constructed  in  ancient  times. 
•  '  '  Yet  this  is  the  sort  of  succession  on  which  organisms 
are  constructed.  "  The  embryo  is  nothing  like  the  miniature 
of  the  adult.  For  a  long  while  the  body,  in  its  entirety  and 
in  its  details,  presents  the  strangest  of  spectacles.  Day  by 
day  and  hour  by  hour  the  aspect  of  the  scene  changes,  and 
this  instability  is  exhibited  by  the  most  essential  parts  no 
less  than  by  the  accessory  parts.  One  would  say  that 
Nature  feels  her  way,  and  only  reaches  the  goal  after  many 
times  missing  the  path." 

Yet,  in  the  face  of  this  utterly  overwhelming  argument, 
Mr.  Butler  still  believes  that  the  "  evidence  for  design  is  not 
affedled.  He  gives  a  counter-illustration — quite  incapable 
of  being  supposed — of  a  law  deed  which  the  draftsman  had 
commenced  as  a  marriage  settlement  and  then  converted 
into  a  will,  and  which  yet  was  found  to  work  with  ease  and 
simplicity  in  practice  (!)  And  he  thinks  that  an  observer 
"would  not,  in  the  face  of  the  result,  deny  the  design." 
Yes ;  he  would  conclude  that  the  draughtsman  was  either 
mad  or  drunk,  certainly  not  guided  by  any  rational  purpose. 
In  the  words  which  we  have  italicised  the  question  is  in 
some  sort  begged.  For  if  we  turn  from  embryology  to 
morphology  we  find  that  the  result,  i.e.  the  human  system, 
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is  not  satisfactory.  What  of  the  vermiform  appendage  of 
the  caecum,  which  answers  no  purpose  save  occasionally  to 
produce  a  painful  death.  What,  above  all,  of  the  many 
points  in  which,  as  Dr.  Clevenger  has  shown  (see  "Journal  of 
Science,*'  March,  1884,  P-  I34)>  ^be  adaptation  of  man  to  an 
upright  attitude  is  far  from  complete  ?  Surely  such  facts 
put  design  out  of  court,  and  leave  merely  a  something  which 
to  us — who  are  designers — simulates  design. 


VII.    THE    SIGNIFICANCE    OF    HUMAN 
ANOMALIES. 

By  Francis  J.  Shepherd,  M.D. 

[The  following  article,  communicated  by  its  author  to  the 
**  Popular  Science  Monthly,"  forms  such  an  important 
contribution  to  the  evidences  of  Evolution  that  we  think 
it  our  duty  to  lay  it  before  our  readers.j 

'  VER  since  the  study  of  human  anatomy  has  attradled 
any  attention,  variations  in  the  arrangement  of  the 
different  strudlures  of  the  body  have  been  noticed. 
For  many  centuries  the  signification  of  these  variations  was 
not  understood ;  and  even  as  lately  as  1840  Dr.  Knox,  of 
Edinburgh,  who  had  the  courage  to  state  his  convidtion  that 
they  connected  man  with  the  lower  animals,  was  looked 
upon,  even  by  members  of  his  own  profession,  as  one 
prompted  by  the  evil-one.  In  early  times,  when  great  pre- 
judice existed  against  the  dissedlion  of  human  bodies,  and 
animals,  such  as  monkeys,  dogs,  cats,  &c.,  were  frequently 
used  as  substitutes,  the  similarity  of  some  of  their  muscles 
to  those  which  occasionally  occurred  in  man  as  anomalies 
forced  the  anatomists  to  remark  on  them  as  being  curious 
coincidences,  though  in  their  published  works  they  drew  no 
conclusions  from  their  occurrence  bearing  on  the  origin 
of  man. 

In  the  view  of  our  present  knowledge  of  the  animal  king- 
dom and  its  development,  and  with  the  acceptance  of  the 
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great  principle  of  Evolution,  the  explanation  of  these  varia- 
tions is  simple  enough,  viz.^  that  they  point  to  the  fadl  that 
man  has  descended  from  some  lower  form,  and  **  is  the  co- 
descendant  with  other  mammals  of  a  common  progenitor " 
(Darwin). 

Again,  many  struAures  which  in  man  are  merely  rudiments 
and  quite  useless,  nay,  sometimes  a  source  of  danger,  are 
seen  fully  perfedted  in  ^  some  of  the  lower  animals,  and  in 
them  fulfil  a  definite  purpose.  The  existence  of  such  rudi- 
mentary organs  (or,  as  Haeckel  calls  them,  '*  worthless 
primeval  heir-looms'')  as  the  ear-muscles,  the  appendix 
vermiformis  in  the  intestines,  the  thyroid  gland,  the  remnant 
of  the  third  eyelid,  the  rudimentary  tail-bones,  and  many 
others,  is  not  satisfadlorily  accounted  for  on  the  theory  of 
the  plan  of  general  unity ;  but  if  we  look  upon  them  as 
parts  which  have  become  fun<5tionless  and  atrophied  from 
want  of  use,  and  by  heredity  have  been  transmitted  from 
generation  to  generation,  a  bright  light  is  thrown  on  the 
reason  of  their  existence.  In  the  present  paper  I  do  not 
intend  to  dwell  on  the  significance  of  rudimentary  organs 
which  exist  normally  in  man,  but  shall  confine  myself  to 
those  structures  which  occur  as  variations. 

I  might  here  mention  that  some  parts,  as  for  instance' 
certain  muscles  of  the  thumb,  occur  in  man,  but  not  in  the 
lower  animals ;  these  we  may  take  as  indications  of  the 
advance  of  man  to  a  still  higher  development. 

To  the  study  of  embryology  we  owe  much  in  elucidating 
many  morphological  problems,  and  removing  others  from 
the  domain  of  theory.  By  our  knowledge  of  this  most 
intricate  subjedt  the  significance  of  many  variations  and 
rudimentary  organs  is  made  plain. 

It  has  been  well  said  that  "  the  development  of  the  indi- 
vidual is  the  compressed  development  of  the  race  in  the 
process  of  compression ;  some  features  are  suppressed  or 
modified,  and  others  are  thrown  into  relief."  In  the  deve- 
lopment of  the  embryo  we  see  the  history  of  the  race,  but 
the  higher  the  form  the  more  quickly  does  the  embryo  pass 
through  those  stages  and  transformations  which  are  the 
equivalent  of  what  is  persistent  in  types  below.  In  lower 
forms  these  stages  are  much  less  rapid,  and  in  fadl  are  true 
metamorphoses.  The  changes  occurring  in  the  development 
of  the  common  frog  will  furnish  a  familiar  example  of  this 
latter  statement.  The  more  we  know  of  embryology  the 
more  the  truth  of  the  saying  that  **  development  means 
descent "  is  apparent. 
It  may  not  be  generally  known  that  no  two  individuals 
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have  exadlly  the  same  anatomical  struAure,  and  that  nearly 
everyone  has  in  him  some  bony  prominence,  supernumerary 
muscle,  or  abnormal  blood-vessel,  which  tells  the  tale  of  his 
descent.  During  the  past  nine  years  I  have  been  teaching 
anatomy,  and  nearly  three  hundred  subjedls  have  been  dis- 
se(5ted  under  my  immediate  supervision :  in  these  I  have 
carefully  noted  the  variations  occurring,  with  the  result  of 
finding  that  scarcely  one  body  is  perfedtly  normal  in  every 
part, — nay,  many  are  very  abnormal,  having  as  many  as 
thirty  to  forty  variations  in  their  bones,  muscles,  or  arteries. 
I  have  found  variations  to  occur  more  frequently  in  Negro 
and  Indian  subjedls  than  in  those  of  European  descent. 
When  a  variation  in  a  bone,  muscle,  or  blood-vessel  is  found, 
the  first  question  asked  is,  What  is  its  morphology  ?  and  it 
is  the  exception  not  to  be  able  to  make  it  out ;  if  one 
fails  it  is  concluded  that  our  knowledge  is  deficient,  and 
that  the  variation  has  a  history,  if  we  could  only  dis- 
cover it. 

Many  variations  are  explained  when  an  appeal  is  made  to 
comparative  anatomy,  a  science  which  is  as  yet  very  incom- 
plete, but  which  is  rapidly  enlarging  its  boundaries.  Some 
animals  we  know  by  their  fossil  remains,  and  in  these  merely 
their  bony  stru(Sture  can  be  studied ;  all  the  soft  parts  are, 
of  course,  lost  for  ever,  and  can  only  be  approximately 
restored  by  our  knowledge  of  allied  existing  types  of  the 
same  animals.  With  these  few  preliminary  remarks  I  shall 
proceed  to  describe,  as  simply  as  possible,  some  anomalies  I 
have  myself  met  with,  and  the  significance  of  which  I  shall 
endeavour  to  make  clear. 

Osseous  System. — In  a  skull  in  my  possession,  whose  low- 
ness  of  type  is  manifested  by  the  narrow  forehead,  prominent 
supra-orbital  ridges,  wide  arches  of  bone  to  inclose  the  large 
masticatory  muscles,  the  acute  facial  angle,  prognathous 
jaws,  and  well-marked  bony  prominences,  are  two  remark- 
able variations : — 

.1.  An  Epihyal  Bone. — In  all  human  beings  there  is  near 
the  ear-opening  a  bony  spine,  generally  about  half  an  inch 
long,  and  which  is  called,  from  its  resemblance  to  an  ancient 
pen,  the  styloid  process ;  the  lower  end  of  this  is  connected 
with  the  hyoid  or  tongue-bone  of  the  neck  by  a  fibrous  cord. 
Now,  in  this  skull  the  styloid  process  is  not  connedled  with 
the  little  tongue-bone  by  a  fibrous  cord,  but  the  styloid 
process  is  itself  prolonged  down  to  the  tongue-bone  and 
articulated  with  it  in  the  fresh  state.  It  is  quite  a  large 
bone,  3^  inches  long.    This  arrangement  is  seen  in  many  of 
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the  lower  animals^  and  in  them  the  bone,  which  is  a  very 
important  one,  is  called  the  epihyal  bone. 

2.  At  the  base  of  the  skull  on  the  left  side,  behind  the 
mastoid  process,  the  prominent  nipple-shaped  process  behind 
the  ear,  is  a  stout,  bony  spur,  more  than  three-quarters  of  an 
inch  long,  which  has  a  downward  diredlion,  and  articulates 
with  the  first  bone  of  the  vertebral  column.  This  process 
is  rarely  seen  in  the  human  being,  and  is  the  only  one  I  have 
met  with,  but  it  is  quite  the  normal  condition  in  most 
graminivorous  and  carnivorous  animals,  being  especially 
well  marked  in  the  horse,  pig,  sheep,  and  goat.  In  them  it 
is  an  important  part,  and  gives  attachment  to  strong  muscles 
which  move  the  head  on  the  trunk.  It  is  called  the  para- 
mastoid  process,  from  its  proximity  to  the  mastoid. 

Supernumerary  Ribs. — I  suppose  everyone  is  aware  that 
the  vertebral  column,  or  backbone,  is  composed  of  many 
separate  bones,  some  of  which  carry  ribs.  The  backbone  is 
made  up  of  thirty-three  bones, — seven  in  the  neck,  twelve 
in  the  trunk,  five  in  the  loins  ;  below  this  we  have  a  bone 
called  the  sacrum,  which  consists  of  five  vertebrae  fused 
together ;  and  lower  down  still  four  small  bones  which  repre- 
sent the  tail-bones,  called,  when  taken  together,  the  coccyx, 
from  their  supposed  resemblance  to  a  cuckoo's  beak.  Now 
each  trunk,  or  dorsal  vertebra,  has  two  ribs  connedted  with 
it,  one  on  each  side ;  so  there  are  altogether  twenty-four 
ribs,  twelve  on  each  side ;  but  sometimes  there  are  more, 
and,  when  this  occurs,  the  extra  ribs  are  carried  by  the  neck 
(cervical)  or  loin  (lumbar)  vertebrae.  I  have  specimens  in 
my  colleftion  of  both  varieties,  cervical  and  lumbar.  These 
supernumerary  ribs  do  not  occur  very  frequently ;  still  every 
anatomist  has  observed  them.  Their  occurrence  becomes 
more  intelligible  when  we  know  that  in  crocodiles,  birds, 
and  the  three-toed  sloth,  neck  or  cervical  ribs  exist  normally ; 
that  in  crocodiles,  alligators,  and  some  other  animals,  loin 
or  lumbar  ribs  are  never  absent ;  and  that  in  man  traces  of 
them  exist  in  the  muscles  of  the  abdomen.  In  the  human 
embryo,  in  an  early  stage,  a  rib  is  always  seen  conne<5te4 
with  the  seventh  neck-vertebra,  but  before  the  fifth  year  of 
life  it  becomes  blended  with  the  ordinary  transverse  process  j 
occasionally,  however,  this  rudiment  goes  on  developing,,  tiU 
it  becomes  a  more  or  less  perfedt  cervical  rib. 

Supra-condyloid  Process. — It  is  not  uncommon  to  find,  in 
the  humerus  or  arm-bone  of  a  man,  a  hooklike  process  on 
the  inner  side  of  the  lower  end,  having  a  downward  dirQ(5tiQn  ; 
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this,  with  a  band  of  ligament  which  connedls  its  tip  with 
the  humerus  lower  down,  forms  a  foramen  or  openingthrough 
which  pass  the  great  artery  and  nerve  of  the  arm.  This 
foramen  is  found  in  about  3  percent  of  recent  skeletons,  but 
much  more  commonly  in  the  skeletons  of  ancient  races.  In 
very  many  bodies  a  trace  of  this  foramen  is  seen,  represented 
by  a  very  small  bony  prominence,  or  only  by  a  band  of  fibrous 
tissue.  In  many  of  the  lower  animals  it  is  the  normal  con- 
dition. It  is  seen  in  nearly  all  the  Camivora,  except  the 
plantigrades  (though  it  has  been  found  in  the  cave  bear) ;  it 
is  also  seen  in  monkeys,  lemurs,  and  sloths.  In  these  it  is 
generally  completed  by  bone,  though  in  some  by  bone  and 
ligament,  as  in  man.  In  the  animals  above  mentioned  it 
serves  the  purpose  of  protedting  the  great  nerve  and  vessel 
of  the  fore-limb  from  pressure  during  flexion,  and  it  also 
affords  a  more  diredl  course  by  which  these  strudtures  can 
supply  the  parts  below.  In  man  when  this  arrangement 
occurs,  owing  to  the  altered  position  of  the  limb,  the  nerve 
and  blood-vessel  are  a£\ually  dragged  out  of  their  course  to 
pass  through  this  opening ;  so  in  him  it  serves  no  useful 
purpose.  This  variation  is,  as  was  first  pointed  out  by  Prof. 
Struthers,  well  known  to  afifedl  certain  families.  The  only 
reasonable  explanation  of  the  occurrence  of  this  strudlure 
appears  to  be  that  of  reversion  to  the  type  of  some  mamma- 
lian ancestor  in  which  this  part  was  functional,  or,  in  other 
words,  served  a  definite  purpose  (Struthers). 

Third  Trochanter. — The  third  trochanter  of  the  thigh-bone 
occurs  about  as  frequently  as  the  supra-condyloid  process. 
On  the  upper  part  of  the  thigh-bone  there  are  two  promi- 
nences called  the  greater  and  less  trochanter ;  a  third  pro- 
minence {trochanter  tertius)  sometimes  occurs  ;  it  is  situated 
a  little  below  the  great  prominence,  and  gives  attachment 
to  the  large  muscle  of  the  buttock  (glutaus  fnaximus).  Ac- 
cording to  Fiirst,  in  forty  skeletons  of  Swedes  examined  by 
him  in  the  Caroline  Institute  in  Stockholm,  fifteen  possessed 
this  process,  and  in  six  skeletons  of  Laplanders  four  had  a 
third  trochanter.  I  have  seen  it  in  only  about  i  per  cent  of 
the  skeletons  I  have  examined.  In  many  of  the  lower  ani- 
mals this  process  is  enormously  developed ;  it  is  very  pro- 
minent in  the  horse  and  rhinoceros,  and  in  many  others  it 
exists  in  a  slighter  degree. 

One  more  example  from  the  osseous  system  and  I  shall 
pass  to  the  softer  structures.  In  the  human  wrist  are  eight 
small  bones  called  carpals,  and  arranged  in  two  rows ;  occa- 
sionally between  the  two  rows  we  have  a  ninth  bone  called 
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the  OS  centrale.  This  os  centrale  is  always  present  in  the 
higher  apes  and  some  of  the  rodents.  We  also  find  that  in 
every  human  foetus,  at  an  early  period,  a  rudiment  of  this 
bone  exists,  but  it  has  entirely  disappeared  by  the  fourth 
month  of  foetal  life. 

Circulatory  System. — Every  naturalist  now  admits  that  the 
various  stages  of  development  of  an  animal,  as  well  as  its 
specialised  parts,  are  often  found  to  correspond  with  perma- 
nent conditions  of  animals  lower  in  the  scale.  A  good 
illustration  of  this  is  seen  in  the  development  of  the  human 
heart  and  blood-vessels.  In  the  early  stages  of  develop- 
ment we  have  a  heart  with  a  single  cavity,  connedled  with 
a  vessel  at  each  end,  as  in  Ascidians ;  later  on  the  blood- 
vessels consist  of  a  series  of  arches  which  go  to  the  gills  or 
branchial  clefts,  as  in  fishes  and  Amphibia,  while  the  heart 
consists  of  two  chambers  separated  by  valves,  and  is  placed 
far  forward  in  the  neck.  The  gill-arches  now  partly  dis- 
appear, and,  though  the  circulation  still  remains  single,  as 
in  reptiles,  the  heart- cavities  are  beginning  to  be  separated 
into  two  distindl  systems.  Soon  a  double  circulation  is 
acquired  by  a  complete  separation  of  the  heart  into  right 
and  left.  The  right  heart  propels  the  venous  and  the  left 
the  arterial  blood.  At  this  period  the  condition  is  identical 
with  that  of  birds ;  at  last  the  true  mammalian  type  of  heart 
and  blood-vessels  developes,  and  remains  permanent.  The 
arrangement  of  the  great  blood-vessels  going  to  and  from 
the  heart  varies  considerably  in  different  mammals.  In  man 
the  rule  is  for  the  great  artery,  carrying  the  blood  from  the 
heart  to  the  general  system,  to  give  off  three  main  branches, 
named  the  innominate,  left  carotid,  and  left  subclavian. 
These  are  distributed  to  the  head  and  the  two  arms ;  the 
main  vessel  or  aorta  curves  downward,  and  distributes  blood 
to  the  trunk  and  lower  extremities.  These  branches  are  now 
known  to  be  derived  from  certain  of  the  original  gill-arches 
which  persist,  and  when  any  variation  in  their  arrangement 
takes  place  it  always  occurs  in  the  line  of  some  of  these 
gill-arches  ;  that  is,  some  of  the  arches  persist  which  usually 
are  obliterated.  Nearly  all  the  variations  occurring  in  these 
large  vessels  in  man  are  found  to  be  the  regular  condition  in 
animals  lower  in  the  scale ;  for  instance,  sometimes  only 
two  branches  are  given  off  instead  of  three ;  each  of  these, 
again,  dividing  into  two,  one  for  the  head  and  one  for  the 
arm  of  that  side.  This  is  the  usual  arrangement  in  the 
bat,  porpoise,  and  dolphin.  The  commonest  variation  of 
the  aortic  arch  is  where  the  innominate  gives  off  the  kft 
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carotid,  and  so  supplies  both  sides  of  the  head,  the  artery 
supplying  the  left  arm  coming  off  as  usual.  This  is  the 
normal  condition  in  apes,  bears,  dogs,  and  all  the  feline 
tribe.  In  some  rare  cases  in  man  one  branch  only  comes 
off  from  the  aortic  arch,  and  this,  again,  divides  into  the 
various  arteries  supplying  the  head  and  arms.  In  horses 
and  other  solipeds  we  see  this  form  of  aortic  arch.  Again, 
the  branches  may  all  be  given  off  separately  from  the  arch, 
as  is  the  arrangement  in  the  v^alrus. 

I  have  three  times  met  with  rather  a  rare  anomaly  of  the 
great  veins  going  to  the  heart  from  the  upper  part  of  the 
body.  The  usual  arrangement  in  man,  on  each  side,  is  for 
the  great  vein  of  one  arm  and  the  corresponding  side  of  the 
head  to  unite  and  form  a  single  trunk  (brachio-cephalic),  so 
we  have  two  large  venous  trunks,  one  on  each  side  ;  these 
two  trunks  then  join  to  form  a  single  large  vessel,  called  the 
superior  vena  cava,  which  empties  its  blood  into  the  right 
side  of  the  heart.  It  occasionally  happens  that  the  great 
venous  trunks  formed  by  the  veins  of  the  arm  and  head  of 
each  side  do  not  unite  to  form  the  superior  vena  cava,  but 
each  continues  its  downward  course  and  opens  separately  into 
the  heart.  On  studying  the  development  of  the  blood- 
vessels wc  find  that  in  early  foetal  life  this  condition  of 
affairs  exists,  but  after  a  time  a  transverse  branch  forms  be- 
tween the  two  trunks.  This  branch  gradually  enlarges, 
while  the  left  trunk  shrivels  up,  and  at  birth  is  only  repre- 
sented by  a  fibrous  cord.  This  anomaly  of  the  veins  wc 
find,  then,  is  a  persistence  of  a  usually  transient  fcetal  con- 
dition in  man,  and  also  that  in  all  birds  and  many  of  the 
lower  mammals  it  is  the  permanent  condition. 

Muscular  System. — The  muscular  system  of  man  is  liable 
to  many  variations,  nearly  all  of  which  are  interesting  from 
a  morphological  point  of  view. 

It  is  not  uncommon  to  find  in  man  useless  rudiments  of 
muscles  which  exist  in  a  well-developed  state  in  some  of 
our  more  humble  fellow-creatures,  and  in  them  serve  a 
definite  purpose. 

In  man  the  **  skin-muscles  "  are  very  feebly  developed 
compared  with  those  seen  in  many  of  the  lower  animals. 
The  only  remnants  of  these  in  man  are, — the  muscle  which 
wrinkles  the  forehead  (occi^tto-frontalis),  the  muscle  imme- 
diately under  the  skin  covenng  the  side  of  the  neck  (platysma 
7nyoides),  and  the  palmaris  brevis,  a  little  bundle  of  muscular 
fibres  in  the  palm  of  the  hand  ;  not  unfrequently  remnants 
appear  aLnormally  in  other  situations,  as  over  the  breast,  in 
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the  arm-pit,  on  the  back,  &c.  The  skin-muscles  are  well 
developed  in  those  of  the  Mammalia  which  have  loose  skins, 
as,  for  example,  the  hedgehog,  porcupine,  and  porpoise.  In 
the  hedgehog,  when  the  skin-muscles  contradl,  the  animal 
becomes  rolled  up  as  in  a  bag  of  muscles.  The  sportive 
gambols  of  a  school  of  porpoises  are  efifedled  by  an  abundant 
supply  of  these  skin-muscles  ;  in  the  horse  the  skin-muscle 
is  called  the  pannicidus  carnosus,  and  everyone  who  has  seen 
a  horse  twitching  its  skin  to  get  rid  of  troublesome  flies  will 
easily  understand  how  serviceable  it  is  to  that  animal. 

In  all  human  beings  there  is  a  small  muscle  going  from  a 
hooked  process  (coracoid)  on  the  upper  end  of  the  shoulder- 
blade  to  the  inner  side  of  the  arm-bone,  about  the  junftion 
of  its  upper  and  middle  third.  Sometimes  this  muscle  is 
continued  down  to  the  lower  end  of  the  arm-bone ;  or, 
again,  it  may  be  quite  short,  and  attached  to  the  bag  of 
fibrous  tissue  covering  the  shoulder-joint.  On  referring  to 
the  anatomy  of  the  lower  animals- it  is  found  that  both  these 
varieties  exist  normally,  but  in  a  much  more  highly  deve- 
loped state  ;  they  are  especially  well  seen  in  animals  which 
use  their  fore-limbs  for  digging,  climbing,  or  swimming.  In 
them  the  muscle  is  of  large  size,  and  reaches  to  the  inner 
edge  of  the  lower  extremity  of  the  arm-bone  ;  in  man,  when 
it  reaches  thus  far,  it  is  only  rudimentary,  and  of  no  use. 

Another  muscle  which  I  have  seen  in  about  3  per  cent  of 
human  subjects  is  a  small  one  which  goes  from  the  breast- 
bone to  the  upper  end  of  the  shoulder-blade.  This  muscle 
is  well  developed  in  animals  which  have  no  collar-bones ;  it 
reaches  its  highest  development  in  the  horse,  pig,  hippo- 
potamus, and  elephant.  It  is  also  seen  in  the  Guinea-pig, 
Norway  rat,  and  wombat.  It  is  quite  rudimentary  when  it 
exists  in  man,  and  serves  no  useful  purpose. 

In'man,  near  the  elbow-joint,  and  lying  close  together,  are 
two  muscles  going  from  the  upper  to  the  lower  arm  ;  one  in 
front  {brachialis  anticus),  which  helps  to  bend  the  elbow,  and 
the  other  to  the  outer  side  {supinator  longus),  which  supinates 
or  twists  the  fore-arm  outward.  As  a  rule  these  muscles  are 
quite  distindt,  though  they  lie  side  by  side ;  but  in  about 
I  per  cent  of  cases  they  are  joined  together  by  muscular 
fibres.  This  is  the  normal  arrangement  in  apes  and  mon- 
keys, the  union  of  these  two  muscles  aiding  them  greatly 
in  twisting  their  bodies  when  hanging  by  their  fore-limbs  to 
the  branches  of  trees.  Again,  in  apes,  the  muscle  forming 
the  posterior  fold  of  the  arm-pit  is  always  prolonged  down 
to  the  prominence  on  the  back  of  the  elbow.  In  the  long- 
armed  apes  this  muscle  is  especially  well  developed,  and 
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serves  to  swing  the  whole  arm  rapidly  and  powerfully  for- 
ward— a  movement  which  is  of  the  greatest  importance  for 
dexterously  grasping  remote  branches  while  in  the  adl  of 
climbing.  The  same  prolongation  of  this  muscle  is  occa- 
sionally seen  in  man,  though  in  a  much  less  developed  state, 
and  serves  to  remind  him  of  the  arboreal  habits  of  some  of 
his  not  very  remote  ancestors. 

In  the  gorilla,  orang,  and  chimpanzee  a  muscle,  called 
the  elevator  of  the  collar-bone  (levator  clavicula),  is  always 
present :  this  goes  from  the  upper  neck-bone  to  the  collar- 
bone. It  is  found  in  about  3  per  cent  of  human  subje<5ls. 
Other  muscles,  occasionally  found  in  man  in  a  rudimentary 
and  fragmentary  condition,  are  ones  going  from  the  back  of 
the  head  to  the  collar-bone  or  shoulder-blade  ;  they  are  well 
developed  in  many  of  the  Carnivora  and  Ruminants.  I 
have  seen  them  of  large  size  in  the  lion,  deer,  &c. ;  in  those 
animals  they  are  much  used  in  pulling  forward  the 
shoulder. 

In  about  every  other  human  subjedt  is  a  small  muscle 
going  from  a  bony  spur  on  the  front  of  the  haunch-bones  to 
the  muscles  in  the  anterior  wall  of  the  abdomen.  This  is 
the  rudiment  of  the  great  muscle  in  the  kangaroo,  opossum, 
and  other  marsupial  animals,  which  supports  the  pouch 
where  the  immature  young  are  carried,  and  the  bony  spur  is 
the  rudiment  of  a  distin<5t  bone,  called  the  marsupial  bone, 
which  always  exists  in  these  animals,  and  gives  attachment 
to  the  muscles  which  open  and  shut  the  pouch. 

In  man  the  short  muscle  of  the  foot  which  bends  the  toes 
is  attached  to  the  heel-bone,  but  occasionally  the  portion 
going  to  the  fourth  and  fifth  toes  is  separated  from  the  por- 
tion going  to  the  second  and  third  toes,  and  is  attached  not 
to  the  heel-bone,  but  to  the  tendon  of  the  long  flexor  of  the 
toes.  In  the  gorilla  only  one  slip  of  this  short  flexor  arises 
from  the  long  flexor  of  the  toes,  but  in  apes  we  have  as  a 
normal  condition  the  arrangement  I  have  endeavoured  to 
describe  as  that  occasionally  seen  in  man. 

The  brain  of  man  is  distinguished  from  that  of  the  gorilla 
and  the  higher  apes  by  having  a  greater  relative  size  and 
being  more  complex.  The  diflferent  fissures  are  not  so  con- 
tinuous, and  are  frequently  bridged  over  by  brain-matter. 
In  the  brains  of  criminals,  the  lower  races  of  mankind,  and 
idiots,  according  to  Benedift,  the  fissures  are  very  confluent 
in  chara<5ler,  and  in  some  the  first  frontal  convolution  is  di- 
vided into  two  portions,  as  in  apes.  In  animals  lower  in  the 
scale  than  man,  the  little  brain  or  cerebellum  is  more  or  less 
uncovered  by  the  posterior  lobes  of  the  cerebrum  or  large 
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brain.  This  uncovered  condition  of  the  cerebellum  was  well 
seen  in  an  idiot's  brain  that  I  lately  had  the  privilege  of 
examining ;  the  fissures  were  also  of  the  confluent  type ; 
the  whole  brain  only  weighed  16  ounces.  The  internal 
organs  in  man,  although  not  subjedl  to  great  variations,  still 
are  sometimes  found  abnormal.  The  liver  may  be  divided 
into  a  number  of  lobes,  as  is  seen  in  the  gorilla.  This  is 
called  a  degraded  liver.  The  spleen  is  often  deeply  notched 
and  multiple,  as  in  the  case  in  some  of  the  lower  animals, 
and  the  uterus  is  occasionally  double ;  an  arrangement  which 
is  the  normal  one  in  the  mare,  raccoon,  rabbit,  and  other 
animals.  It  is  double  in  the  human  foetus  up  to  the  fourth 
month,  and  frequently  a  trace  of  this  bifid  condition  is  seen 
in  adult  life. 

I  could  multiply,  ad  infinitum,  the  variations  in  human 
anatomy  which  have  their  corresponding  normal  condition  in 
the  lower  animals,  but  I  think  I  have  described  a  sufficient 
number  of  examples  to  show  how  common  these  animal 
resemblances  are  in  man.  On  what  theory  can  we  account 
for  their  existence,  except  that  they  are  reversions  to  some 
pre-existing  and  lower  type  ?  This  is  the  only  logical  con- 
clusion to  which  the  study  of  morphology  leads  us,  and  *'  to 
take  any  other  view,"  says  Darwin,  "  is  to  admit  that  our 
own  structure  and  that  of  all  the  animals  around  us  is  a 
mere  snare  laid  to  entrap  our  judgment." 
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Can  Man  affect  the  Weather,  or  the  Vapour  Year,  No  author's 
name.  Publisher  (apparently)  McLeod,  67,  Port  Street, 
Stirling. 

"  May  it  please  your  Majesty,  I  doubt  the  fa(5l."  In  other  words, 
before  falling  to  work  with  Mr.  Ruskin  and  with  our  author  to 
seek  out  causes,  either  physical  or  moral,  for  the  deterioration  of 
the  weather,  let  us  be  certain  that  such  deterioration  really  exists. 
If  believers  in  a  change  for  the  worse  would  only  search  old 
records,  they  would  read  of  vapour  years  and  of  cold  drizzly 
summers  fully  as  bad  as  any  which  have  occurred  within  the 
memory  of  the  present  generation.  Let  them,  to  go  no  further, 
read  over  White's  **  Natural  History  of  Selborne."  Or,  if  dis- 
posed to  go  a  little  further  afield,  let  them  peruse  in  **  Ciel  et 
Terre  "  an  account  of  the  fogs  which  prevailed  over  a  great  part 
of  Europe  during  June  and  July,  1783.  On  the  contrary,  what 
do  they  say  to  the  year  which  is  now  drawing  towards  its  close  ? 
Can  they  find  many  instances  of  a  milder  winter,  or  of  a  hotter, 
drier  summer  ?  of  more  cloudless  skies,  and  of  a  greater  absence 
of  fog  ?  Again,  in  1883,  which  if  we  mistake  not  is  the  author's 
"  vapour  year,*'  the  east  of  Europe  enjoyed  a  brilliant  and  pro- 
dudlive  summer,  whilst  in  Mauritius  and  R6union  we  learn  that 
the  purity  of  the  atmosphere  was  so  complete  that  the  satellites 
of  Jupiter  were  visible  with  the  naked  eye. 

Let  not  our  anonymous  friend  misapprehend  us ;  we  are  not 
pleading  the  cause  of  smoke.  On  the  contrary,  we  hate  it  with 
a  perfedl  hatred  ;  but  we  do  not  wish  that  it  should  be  wrong- 
fully censured. 

Turning  to  the  pamphlet  before  us  we  find  a  very  strange 
proposal.  The  author  appeals  to  manufa<5lurers  to  '<  cease  their 
fadlories  for  one  week  only,  and  see  if  such  benefits  will  not 
accrue  in  our  atmosphere  as  to  lead  you  to  exercise  your  self- 
denial  for  three  weeks  longer  in  order  to  restore  our  sun  to  the 
earth,  by  which  time  you  will  see  such  effecfls  as  will  abundantly 
reward  you.  .  .  .  You  will  behold  the  face  of  Nature  revivifying, 
you  will  be  released  from  the  burden  of  the  poor ! " 

The  author  seems  to  forget  that  the  owners  of  facflories  are 
not  the  only  consumers  of  coal  and  makers  of  smoke.  Probably 
one-half  of  our  annual  yield  is  burnt  by  railway  companies, 
steam-ship  owners,  and  by  the  British  householder.  Hence  a 
mere  stoppage  of  the  mills,  as  was  efTe(5led  by  a  mob  in  the  so- 
called  "  Holy  Month  "  in  1842  (or  1843  ?)  would  be  but  a  very 
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partial  measure  of  relief.  If  our  anonymous  friend  could  induce 
the  public  to  substitute  German  stoves  (made  of  earthenware) 
for  the  present  open  fire-ranges  the  diminution  of  smoke  would 
be  probably  still  greater. 

It  must  further  be  remembered  that  though  the  quantity  of 
coal  has  vastly  increased  since  A.D.  1800,  yet  as  far  as  fadlories 
are  concerned,  at  least,  the  increase  of  smoke  has  not  been  in 
the  same  ratio.  There  is  the  Smoke  Consumption  A(5l,  which 
in  pradlice  effedls  the  combustion  and  utilisation  of  a  great  part 
of  what  was  formerly  dissipated  as  smoke.  The  saving  thus 
effedled  reaches,  under  careful  management,  20  per  cent.  This 
Ac5l,  we  know,  applies  only  to  steam-boilers.  But  the  improve- 
mei.ts  with  which  the  name  of  Siemens  is  connedled  realise  also 
a  great  decrease  of  waste  in  our  metallurgical  works.  Next, 
too,  whilst  the  volatile  produdls  from  coke  burning  were  formerly 
let  escape  into  the  atmosphere,  they  are  now  more  and  more 
generally  coUedled  and  sent  to  market. 

It  may  seem  a  digression,  but  we  cannot  help  here  turning 
back  to  one  of  the  benefits  to  be  earned  by  "  ceasing  your  fac- 
tories." "  You  will  be  released  from  the  burden  of  the  poor." 
Now  whenever  a  few  fadtones  have  to  stop  for  a  short  time, 
whether  from  a  strike,  a  lock-out,  a  scarcity  of  raw  materials  (as 
in  the  great  cotton  famine),  t>r  a  financial  crisis,  the  very  first 
consequence  is  an  increase  in  the  burden  of  the  poor.  Local 
taxation  runs  up,  private  benevolence  is  heavily  strained,  and 
shopkeepers  are  crushed  with  bad  debts.  We  cannot,  surely, 
conceive  that  the  consequences  would  be  less  severe  if  the 
stoppage,  instead  of  being  confined  to  a  county  or  two,  extended 
to  the  entire  kingdom,  or  to  the  whole  civilised  world. 

As  to  the  author's  Physics  and  Chemistry,  they  are,  we  frankly 
admit,  beyond  our  understanding.^  As  instances  we  quote  the 
following  didla  : — "  These  doubtle'ss  [thunderstorms  and  heavy 
rains]  were  due  to  masses  of  smoke-hydrogen  which  the  Sun 
finding  in  its  way,  in  striving  to  get  down  to  the  Earth,  had  then 
power  to  ignite  by  violent  shocks  and  in  large  masses.  This, 
again,  proves  how  cold  is  associated  with  carbonic  dioxide ;  for 
when  first  brought  down  its  first  effecfl  was  to  cause  very  severe 
winters.  Owing  to  the  then  hardness  of  the  oxygenised  earth, 
the  carbonic  dioxide  could  not  penetrate  far  down,  but  displayed 
itself  in  large  masses  of  snow  and  ice.  .  .  .  The  wind-influ- 
ences, coming  in  contadt  with  weighty  hydrogen  masses 

We  did  not  then  recognise  that  our  enormous  quantities  of  rain 
were  all  due  to  these  immense  masses  of  the  heaviest  [sic  f]  hy* 
drogen.  .  .  .  When  the  hydrogen  commences  to  re-assert  its 
power  over  the  rarefied  oxygen  of  the  atmosphere,  the  nitrogen 
quits  it,  and  under  the  Sun's  presence,  flies  upwards  to  the  Sun 
itself"  The  italics,  we  remark,  are  the  author's  own.  A  note 
in  continuation  of  the  last  sentence  adds — **  Weighted  with  a 
little  of  this  hydrogen.    The  Sun  is  attradled  by  the  tiniest 
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nucleus  of  matter,  and  the  four  parts  of  nitrogen,  each  weighted 
with  a  little  of  this  hydrogen  [sic  !]  are  sufficient  to  attradt  its 
rays.  On  its  own  surface  it  receives  this  hydrogen,  and  the 
oxygen  ray  which  attracfls  it  is  detained  by  the  nitrogen,  enve- 
loped in  its  fourfold  power,  and  the  weight  of  the  oxygen  thus 
shielded  brings  it  down  rapidly  to  the  Earth." 

For  all  these  startling  assertions  there  is  no  evidence,  analy- 
tical or  otherwise. 


Egypt  and  the  Wonders  of  the  Land  of  the  Pharaohs,     By 
William  Oxley.     London  :  Triibner  and  Co. 

The  author  begins  by  saying  "  It  may  be  thought  by  the  gene- 
rality of  people  that  there  are  quite  sufficient  books  published  on 
Egypt."  But  there  is  no  other  country — perhaps  no  other 
subjedl — which  admits  of  being  considered  from  so  many  sides. 
Mr.  Oxley's  own  point  of  view  is  given  in  the  following  words, 
and  it  is  one,  we  submit,  which  cannot  be  lightly  passed  over. 
He  writes  : — "  I  came  to  the  conclusion  that  there  was,  and  is, 
an  affinity  between  ancient  Egypt  and  modern  Great  Britain, 
which  had  either  been  unseen  or  ignored  by  previous  authors. 
As  a  psychologist — more  acquainted  with  the  occult  laws  and 
phenomena  pertaining  to  this  science — I  saw  that  without  the 
recognition  of  this  element  in  ancient  Egyptian  society  more 
than  the  half  remained  unknown ;  and  my  chief  objedt  in  pub- 
lishing this  work  is  to  attra(5l  attention  to  this  part  of  the  social, 
political,  and  especially  religious  economy  of  Egypt,  the  elements 
of  which,  in  past  centuries,  have  been  so  deeply  entwined  in  our 
own  history." 

Of  course  that  decreasing  portion  of  the  public  who  are  tho- 
roughly satisfied  in  their  own  minds  that  the  phenomena  included 
anciently  under  the  head  "  magical "  were  simply  and  purely 
delusions,  will  find  in  this  book  little  to  soothe  their  prejudices. 

As  a  matter  of  course  the  Great  Pyramid  receives  here  due 
consideration.  Mr.  Oxley  has  no  hesitation  in  assigning  to  its 
archite(5l  a  more  than  ordinary  human  foresight  and  skill.  He 
considers  that  it  embodies  in  stone  "  the  principles  of  geography, 
loathematics,  meteorology,  and  astronomy,"  and  that  it  further 
embodies  ''another  and  anterior  science,  the  Science  of  Symbols, 
implying  a  knowledge  of  the  Intellectual  evolution  and  prophet- 
ical history  of  Hutnanity"  Whilst  discussing  this  subjedl  he 
reje(5ls  as  a  monstrous  fallacy  the  supposition  that  law  is  only 
applicable  to  the  external  phenomena  of  Nature. 

In  the  account  here  given  of  the  Great  Pyramid  we  notice  a 
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statement  which  the  astronomy  of  the  present  day  scarcely  veri- 
fies : — "  Astronomically  considered  Alcyone  in  Pleiades  forms 
the  centre  of  the  astral  system,  and  is  the  pivot  around  which 
our  solar  system  revolves."  This  idea  was  suggested  about 
forty  years  ago,  but  is  now  abandoned. 

The  author,  whilst  visiting  the  Pyramid  and  examining  the 
so-called  ''  Coffer/*  detecSled,  or  had  his  attention  diredled  to, 
marks  indicating  that  the  stone  had  been  cut  by  means  of  a 
circular  saw, — a  fadl  which  throws  a  startling  light  upon  the 
state  of  the  mechanical  arts  in  ancient  Egypt. 

It  must  be  remembered  that  the  author  is  far  from  accepting 
the  theories  of  Prof.  Piazzi  Sm3^h.  He  agrees  with  the  view  of 
Mr.  G.  Massey  that  the  so-called  HyksoSy  or  shepherd-kings, 
were  not  foreign  invaders,  but  native  kings  who  upheld  the 
ancient  cults  in  opposition  to  the  newer  theology  of  succeeding 
dynasties. 

Mr.  Oxley  calls  our  attention  to  the  fadl  that  Egypt  was  a 
settled  and  civilised  nation  ages  before  Ass3nria,  Media,  Babylon, 
Greece,  and  Rome  came  into  being  as  great  powers,  and  yet  she 
still  lives,  while  all  these  have  passed  away  for  ever.  Such  per- 
sistence must  have  been  profoundly  affe(5led  by  its  religious 
instindls.  In  Egypt  these  instinifls  were  manifested  in  what  the 
author  terms  a  system  of  Super-naturalism,  intertwined  not 
merely  with  their  social  and  religious,  but  even  with  their  civil 
and  political  life.  A  belief  in  the  intervention  of  controlling 
powers,  outside  the  realm  of  Nature  (?),  was  to  the  Egyptians  a 
reality. 

We  here  note  that  the  author  takes  up  a  position  somewhat 
strange  in  our  days.  He  complains  repeatedly  of  '<  the  mate- 
rialistic tendency  which  the  teachings  of  modem  savants  are 
undoubtedly  developing." 

He  admits  that  since  those  ancient  times  to  which  he  has  been 
referring  <<  there  has  been  a  great  advance  in  the  adaptation  of 
science  and  art  to  human  requirements  as  far  as  mere  earthly 
existence  is  concerned,"  yet  he  adds  that  ''  if  this  is  at  the 
expense  of  the  spiritual  perceptions  and  powers  of  humanity, 
it  becomes  a  question  whether  it  does  not  betoken  a  retro- 
gression. 

But  we  may  here  ask  whether  any  agency  or  power  can  be 
rightly  spoken  of  as  outside  the  realm  of  Nature.  We  must 
also  point  out  that  the  author,  whilst  referring  to  modern 
adaptations  of  Science, — many  of  which  we  should  join  him  in 
pronouncing  essentially  evil, — says  nothing  concerning  recent 
advances  in  Science  itself. 

Another  significant  passage  is  the  following  : — **  Strange  it  is 
that  the  majority  of  our  '  scientific  *  savants  are  so  persistently 
opposed  to  what  they  choose  to  class  as  Super-naturalism, — 
meaning  thereby  the  acflion  of  any  law  or  power  that  does  not 
come  within  the  scope  of  the  laboratory,  or  instruments  made 
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by  the  hand  of  man, — as  if,  forsooth,  there  could  be  anything 
more  scientific  or  irrational  than  to  relegate  the  adlion  of  known 
natural  laws  to  a  blind  force.*'  But  who  limits  the  scope  of  the 
laboratory  ?  What,  too,  is  the  author's  definition  of  "  law "  as 
distinguished  from  "  force  "  ? 

In  proof  of  the  real  existence  of  magic  the  author  gives  a 
fearsome  incident,  which  may  be  found  in  full  in  the"  Theosophist" 
for  January  last. 

Any  satisfactory  discussion  of  the  dodtrines  thus  more  or  less 
explicitly  put  forward  would  require  an  extent  of  space  not  at 
our  disposal.  But  we  think  that  whoever  wishes  to  comprehend 
the  recent  revival  of  Occultism,  and  its  possible  bearings  upon 
the  future  development  of  our  race,  will  derive  much  benefit 
from  a  careful  study  of  Mr.  Oxley's  book. 

We  are  glad  to  nnd  that  the  author  utterly  scouts  the  vulgar 
story  of  the  destrudlion  of  the  Alexandrian  Library.  Bishop 
Cyril  and  his  monks,  the  murderers  of  Hypatia,  are  really  the 
guilty. 


On  the  Amount  of  the  Atmospheric  Absorption.     By   S.    P. 
Langley. 

This  pamphlet  is  a  communication  made  to  the  American 
National  Academy  of  Sciences,  and  reprinted  from  the  "  Ame- 
rican Journal  of  Science."  In  it  the  author  calls  in  question  the 
ordinary  value  assigned  to  the  absorption  of  the  solar  (and 
stellar)  radiations  of  the  Earth's  atmosphere.  This  loss  is  given 
by  a  number  of  authorities,  during  the  last  and  the  present 
centuries,  at  figures  differing  but  little  from  20  per  cent.  So 
that,  if  these  determinations  are  corredt,  supposing  the  sky  be 
unclouded  and  the  air  normally  transparent,  four-fifths  of  the 
light  and  heat  emitted  by  the  Sun  reach  the  Earth's  surface  at 
the  level  of  the  sea.  Without  impugning  the  accuracy  of  former 
observers,  Mr.  Langley  shows  that  the  assumption  of  Bouguer, 
Herschel,  and  Bouillet  is  incorredl,  and  that  the  absorption  of 
light  and  heat  by  the  atmosphere  is  a  far  more  complicated  pro- 
cess than  they  supposed.  Experiment  shows  that  like  propor- 
tions are  not  absorbed  by  like  strata,  radiant  energy  being  not  a 
single  emanation,  but  the  sum  of  an  infinity  of  diverse  ones, 
each  with  its  own  separate  rate  of  absorption. 

The  author  then  proceeds  to  demonstrate  that  the  error  occa- 
sioned by  the  ordinary  assumption  always  tells  in  one  diredlion^ 
lessening  the  coefficient  of  absorption.  By  means  of  compara- 
tive observations  made  near  the  sea-level  and  at  altitudes  of 
nearly  15,000  feet  he  is  led  to  infer  that  the  mean  absorption  is 
double  the  usual  estimate,  or  about  40  per  gent. 
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journal  of  the  Society  of  Telegraph  Engineers  and  Electricians. 
Vol.  XIII.,  No.  53.    London  :  E.  and  F.  N.  Spon. 

This  issue  contains  a  most  important  paper,  by  Dr.  W.  H. 
Stone,  on  the  "  Physiological  Bearing  of  Eledlricity  on  Health." 
The  author  begins  with  the  admission  that  the  whole  question 
of  eledlricity,  as  applied  to  physiological  subjec5ls,  is  in  a  state  of 
great  confusion.  He  writes : — "  While  eledtricity  has  been 
making  bigger  strides  than  any  other  physical  science,  the  so- 
called  medical  eledlricity  (I  abominate  the  term,  for  there  is  no 
such  thing ;  but  I  mean  eledlricity  as  applied  to  physiology,  and 
therefore  to  a  certain  extent  to  therapeutical  pursuits  and  ends) 
has  marvellously  hung  back,  and  it  is  certainly  still  in  the  ante- 
Faradaic  period.'*  One  of  the  reasons  which  Dr.  Stone  gives 
for  this  backwardness  is  suggestive: — "The  knowledge  of 
physics  and  the  knowledge  of  physiology  is  rarely  united,  and  is 
to  a  certain  extent  incongruous,  I  mis^ht  even  sav  antagonistic. 
The  mind  of  the  physiologist  is  not  the  mind  of  the  physicist, 
and  there  is  occasionally  a  little  heating  from  fridlion  between 
the  two.*'  And  yet  the  boundary-line  between  these  two  sciences 
ought  to  be  remarkably  fruitful  in  discoveries  1 

In  proof  of  public  ignorance  of  the  physiological  bearings  of 
electricity.  Dr.  Stone  quotes  from  a  recent  pamphlet  the  remark- 
able utterance  that  *'  man  is  himself  a  magnet ;  that  his  blood 
and  every  tissue  of  his  body  is  pervaded  by  magnetic  influence  ; 
that  he  may  be  adled  upon  magnetically  by  magnets ;  that  in 
some  persons  the  magnetism  disengaged  by  the  contraction 
of  the  muscles  is  sufficient  to  defledl  the  needle  of  the  com- 
pass, &c.*' 

Another  recent  author  asserts  that  the  resistance  of  the  body 
varies  within  wide  limits — 300  to  100.000  ohms  !  He  adds  : — 
*'  Suffice  it  to  say  that  the  rheostats  are  conveniently  made  of 
telegraph-wire,  well  insulated  in  india-rubber,  and  the  eledtrodes 
called  so  because  the  human  body  behaves  like  an  eledtrol3^e  in 
the  circuit." 

After  these  specimens  of  Science  for  the  million,  our  author 
expounds  the  methods  in  which  eledtric  adlion  may  prove  fatal. 
There  are,  firstly,  very  high  tension  currents— such  as  lightning 
— which  kill  instantly,  as  if  by  concussion  of  the  brain. 

In  another  class  of  cases  there  is  eledlrolytic  adlion, — adlual 
decomposition  of  the  animal  taking  place,  of  course,  at  one  of 
the  poles.  An  instance  of  this  kind  has  come  under  Dr.  Stone's 
observation. 

The  third  case  is  thrombosis, — coagulation  in  the  heart,  the 
lungs,  or  the  larger  arteries  or  veins.  Here  death  is  not  in- 
stantaneous. Of  this  kind  was  the  death  at  Birmingham  where 
a  niusician  in  an  orchestra  seized  hold  of  two  terminals,  and 
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died  in  about  three-quarters  of  an  hour.  Similar  was  the  case 
at  Paris,  which,  though  it  occurred  a  couple  of  years  ago,  has 
only  been  recently  reported  on. 

In  explanation  of  the  widely  discrepant  statements  as  to  the 
resistance  of  the  human  body,  Dr.  Stone  points  to  the  highly 
insulating  chara(5ler  of  the  human  skin  when  dry,  and  the  con- 
sequent difficulty  of  insuring  contadl.  Some  of  the  methods 
used,  if  applied  to  animals,  would  be  branded  and  punished  as 
"  vivisC(5lion.*'  But  into  the  corpus  vile  of  man  it  is  legitimate 
to  make  holes  for  the  purpose  of  securing  contadl. 

The  resistance  of  human  subjects  varies.  In  a  diabetic  patient 
the  resistance  from  foot  to  foot  was  1210  ohms ;  in  a  healthy, 
athletic  young  man,  930.  In  paralysis  of  one  side,  the  resistance 
on  the  affedled  side  of  the  system  is  generally  about  300  ohms 
less  than  on  the  healthy  side. 

Another  interesting  fadl  is  that  the  resistance  is  decidedly 
modified  by  the  absorption  of  metals  which  takes  place  in  certain 
trades.  In  a  coppersmith  the  author  found  a  difference  of  nearly 
300  ohms  between  the  hand  with  which  he  held  the  hammer — 
which  was  impregnated  with  copper — and  the  other  hand.  Mer- 
cury lessens  the  resistance  very  distinc5lly. 

Contrary  to  what  is  often  asserted,  the  nerves  are  remarkably 
bad  condudlors;  muscles  are  much  better;  and  water,  serous 
fluids,  and  saline  solutions  better  still.  Thus  when  dropsy  ensues 
the  resistance  goes  down  to  one-half. 

Dr.  Stone  does  not  accept  the  statements  made  of  the  influence 
of  magnets  on  the  animal  body.  "  He  had  tried  the  experiment 
on  a  large  scale,  and  it  was  now  being  repeated  by  a  Society  in 
his  laboratory  [the  Society  for  Psychical  Research  7],  but  ex- 
cepting the  imagined  sight  of  flames  by  some  hysterical  girls 
nobody  had  been  able  to  point  to  any  effedl  whatever  produced 
by  magnets." 


Longman's    Magazine.      No.  24,    Odlober,   1384.      London: 
Longmans  and  Co. 

There  is  little,  very  little,  in  this  issue  which  can  at  all  come 
within  our  notice. 

"  Norway  once  McJre,"  by  J.  A.  Froude,  is  a  curious  produc- 
tion. He  finds  '<  bilberries  as  large  as  grapes  I  "  But  literary 
charadlers,  historians,  and  politicians  are  not  trained  observers, 
and  we  must  allow  them  some  latitude. 

<'  Abje(5lness  "  is  a  curious  subjeA  to  write  about  in  an  age 
one  of  whose  charac5leristics  is  gratuitous  insolence. 

'<  S^-Sand  Grass  as  a  Land- Winner/'  by  F.  A.  Paley,  is  a 
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capital  study  of  one  of  those  humble  agencies  by  which  Nature 
effedts  wonderful  results.  That  a  coarse  insignificant  grass 
should  bind  together  thousands  of  tons  of  shifting  sands,  so  that 
they  can  neither  drift  back  into  the  sea  nor  spread  inlanc( 
over  the  cultivated  country,  is  a  fa(5l  almost  as  curious  as  that 
earth-worms  should  manufadlure  arable  soils  and  bury  erratic 
boulders. 


The  Medium  and  Daybreak,  A  Weekly  Journal  devoted  to  the 
History,  Phenomena,  Philosophy,  and  Teachings  of  Spirit- 
ualism. 

This  paper  has  been  sent  us  with  a  mark  to  an  account  of  Miss 
Dale  Owen's  visit  to  Scotland,  and  especially  to  New  Lanark, 
the  scene  of  her  grandfather's  adlivity.  The  dic5lum  of  Robert 
Owen,  **  Man  the  creature  of  circumstances,"  is  quoted.  But 
we  fear — or  rather  we  know — that  both  this  social  reformer  and 
his  opponents  overlooked  the  great  truth  that  the  preponderating 
circumstances  are  pre-natal ;  or,  as  it  has  been  ably  expressed 
elsewhere,  "  Nature  counts  for  more  than  does  nurture." 

We  regret  to  find  a  letter  consisting  of  an  outbreak  of  party 
politics,  not  originally  addressed  to  the  Editor  of  the  **  Medium 
and  Daybreak,"  but  copied,  it  would  seem,  from  an  Edinburgh 
contemporary.  Surely  the  position  of  the  philosopher,  like  that 
of  the  true  poet,  should  be  high,  very  high, — "  above  the  battle- 
ments of  party." 

A  writer  who  signs  himself  M.,  and  who  is  said  to  be  of  the 
Hebrew  nationality,  thinks  that  ''none  should  ever  attempt  to 
philosophise  henceforth  outside  the  dominions  of  pure  physics, 
and  social  and  political  questions,  without  becoming  convinced 
of  the  truth  or  otherwise  of  Spiritualism." 


Light.    A  Journal  of  Psychical,  Occult,  and  Mystical  Research. 
Vol.  IV.,  No.  197. 

In  this  issue  we  find  some  matter  which  may  fairly  claim  atten- 
tion. An  exceedingly  able  writer,  **  M.A.  (Oxon)"  discusses  a  me- 
moir on  "  Visual  Hallucinations  in  Hypnotism,"  communicated 
to  the  "  Revue  Philosophique  "  by  M.  Alfred  Binet.  Observa- 
tions were  made  upon  five  hysterical  girls  at  the  Salpetriferc.  It 
was  found  that  if  the  patient  has  one  eye  colour-blind,  coloured 
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hallucinations  cannot  be  suggested  to  it.  One  subjedl  always 
saw  at  her  left  side  a  man  dressed  in  scarlet :  when  this  patient's 
right  eye  was  closed,  and  her  left  eye — which  was  colour-blind — 
alone  remained  open,  the  man  in  question  appeared  to  her  grey 
and  enfolded  in  clouds.  A  prism  placed  before  the  more  normal 
eye  of  a  colour-blind  person  doubles  the  hallucinatory  image,  and 
makes  one  of  the  images  undergo  a  deviation  in  conformity  with 
the  laws  of  optics.  A  spyglass  removes  or  approximates  the 
obje(5l  precisely  as  if  it  were  real.  But  the  strangest  fadl  is  that 
some — ^not  all — of  the  hallucinations  respond  to  Sir  D.  Brewster's 
test.  It  is  well  known  that  if  we  look  at  any  objedl  placed  before 
us,  and  at  the  same  time  apply  mechanical  pressure  to  the  eye- 
ball, the  objedt  appears  doubled.  This  method  has  been  proposed 
as  a  means  of  discovering  whether  anything  seen  has  an  obje<5live 
reality ;  but  according  to  M.  Binet's  results  it  appears  untrust- 
worthy. "  M.A.  rOxon) "  suggests  that  the  patients  should  be 
got  to  look  at  their  hallucinatory  images  through  a  double- 
fefra(5ling  medium,  and  raises  the  question — Is  thought  a 
substance  ? 

The  same  writer  gives  some  interesting  specimens  of  the 
alleged  prophecies  of  the  "  Seer  of  Brahan,"  Coinneach  Ore, 
who  flourished  about  the  time  of  the  Great  Rebellion.  Several 
of  these  prophecies  are  described  as  having  been  fulfilled  long 
afterwards,  in  the  minutest  details.  The  difficulty  lies,  of  course, 
in  ascertaining  whether  these  prophecies  were  really  uttered  as 
alleged,  or  whether  they  have  not  been  made  to  fit  the  events. 


The  National  Reformer ,  Radical  Advocate,  and  Freethought 
yourftal.    Vol.  XLIV.,  No.  i6. 

Thbre  is  very  little  in  this  paper  upon  which  we  have  the  right 
or  the  competence  to  sit  in  judgment,  and  either  approve  or 
disapprove.  We  note,  however,  the  record  of  a  fa(5l,  curious, 
but  by  no  means  unexampled.  One  Mr.  Holmes  writes  that  in  his 
boyhood  he  witnessed  a  successful  instance  of  the  '<  Scare  Cure  '*: 
**  A  gentleman  who  had  suffered  for  months  from  rheumatism 
in  an  aggravated  form,  and  who  was  evidently  unable  to  use  his 
limbs,  was  one  day  placed  in  a  reclining  chair,  supported  by 
blankets  and  pillows,  and  was  wheeled  through  two  or  three  large 
rooms  to  one  in  which  a  large  open  fire  was  burning.  Over  this 
fire  a  kettle  with  two  or  three  pails  of  water  had  been  placed  for 
heating.  Suddenly  the  kettle  was  upset,  and  the  water  pouring 
into  the  a(5live  fire  caused  a  cloud  of  steam  and  ashes  to  fill  the 
room.  Our  invalid  leaped  from  his  chair,  and  made  good  time 
to  his  bed-room.    In  about  ten  minutes  he  arose  and  dressed^ 
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declaring  that  he  felt  no  pain,  and  in  a  few  days  he  was  about  his 
regular  business.  I  knew  him  intimately  for  ten  years  later,  and 
he  continued  strong  and  healthy,  a  firm  believer  in  the  scare 
cure.*'  It  may  well  be  asked  if  this  case  is  not  as  good  as  any 
of  those  recorded  concerning  the  "  faith  cure  *'  ? 


Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian  Insti- 
tution. Showing  the  Operations,  Expenditures,  and  Condi- 
tion of  the  Institution  for  the  Year  1882.  Washington : 
Government  Printing  Office. 

It  is  satisfadlory  to  learn  that  the  premises  set  apart  for  the 
National  Museum,  capacious  as  they  are,  are  being  overtaken  by 
the  growing  colle(5tions,  and  that  further  accommodation  will  be 
imperatively  required.  Several  tons  of  specimens  accumulated 
by  the  United  States'  Geological  Survey  are  as  yet  but  partially 
available,  for  want  of  space. 

Among  the  explorations  now  being  carried  on  more  or  less 
exclusively  under  the  auspices  of  the  Smithsonian  Institution 
may  be  mentioned  those  in  Greenland,  Labrador,  the  Ardlic 
Ocean,  Alaska,  St.  Michael's,  Florida,  &c. 

The  Reports  on  Progress  in  different  Sciences  have,  of  course, 
the  disadvantage  of  coming  down  no  later  than  the  year  1882. 
Besides  this,  some  of  them  consist  chiefly  of  references  to 
journals,  transadlions,  or  to  special  independent  works. 

Meteorology  and  Anthropology  appear  to  be  the  most  favoured 
subjedls. 

Under  Anthropometry  we  notice  Zoja's  scheme  for  a  more 
precise  classification  of  human  stature.  Here,  under  the  not 
inappropriate  head,  "  Vulgar  Terms,"  we  find  the  tallest  and  the 
shortest  men  described  as  of  "  phenomenal  "  stature.  We  regret 
to  find  this  most  unphilosophic  term  creeping  more  and  more 
into  use  among  men  who  certainly  should  know  better,  and  in 
cases  where  ''  abnormal "  or  '<  enormal  "  would  be  a  more  corre(5l 
expression. 


The  Mason  College  Magazine.    Vol.  II.,  Nos.  3  and  4. 

This  magazine  has,  like  many  of  its  contemporaries,  instituted 
a  **  London  letter,"  the  writer  of  which,  Mr.  W.  Greatheed,  says 
some  things  which  well  deserved  saying.    He  "  can't  go  to  press 
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without  saying  a  word  on  the  British  Museum."  But  he  has 
nothing  to  say  concerning  that  momentous  change  which  has 
made  the  Museum  pradlically  inaccessible  to  many  of  its  former 
students. 

At  a  meeting  of  the  Mason  College  Union  the  question  of 
cremation  was  brought  forward,  and  a  motion  in  its  favour  was 
carried  by  a  majority  of  thirty-two  to  ten.  The  arguments 
against  cremation  were  not  remarkable  for  either  novelty  or 
cogency.  One  speaker  seemed  to  lay  weight  on  the  circum- 
stance that  a  Parliamentary  majority  of  nearly  two  to  one  had 
recently  declared  itself  against  cremation, — as  if  Parliaments 
were  localities  favourable  to  any  movement  in  the  right  dire<5lion ! 
Professor  Sonnenschein  suggested  burial  in  light  wicker  baskets,  * 
probably  forgetting  that  the  waste  of  land  in  the  outskirts  of  our 
cities  would  thus  be  perpetuated,  and  that,  though  decay  would 
be  accelerated,  disease-microbia  would  find  every  opportunity  for 
free  dissemination. 

"  Student-Life  in  Paris"  is  an  able  article,  in  which  the  black 
spot  of  French  higher  education — the  dominating  bureaucratic 
influence— is  strangely  overlooked. 

In  a  debate  on  the  proposition  that  '*  Where  ignorance  is  bliss 
'tis  folly  to  be  wise,"  Miss  Cohen  contended  that  "  sorrow  is  a 
moral  force,  and  should  be  utilised,  not  shunned.*'  Considering 
that  sorrow  is  physically  debilitating,  and  that  it  interferes  with 
the  cultivation  of  the  intelle<5l,  it  should  be  considered  whether 
some  of  the  teachings  of  the  present  century  are  anything 
more  than  attempts  to  bring  their  author's  previous  opinions  into 
apparent  harmony  with  the  principles  of  Evolution. 


Papers  on  the  Pollution  of  the  Clyde  at  Glasgow,  with  Plans  for 
the  Collection  and  Treatment  of  the  Sewage  by  Precipitation. 
By  G.  W.  MuiR.    Glasgow :  W.  Porteous  and  Co. 

The  near  approach  of  the  cholera,  and  the  possibility  that  in  the 
next  season  it  may  do  something  more  than  approach,  have 
revived  the  fading  interest  in  sanitary  reform.  Some  sense  and 
probably  more  nonsense  have  been  talked  on  the  subjedl ;  the 
impradlicable  notions  of  the  late  Royal  Rivers'  Pollution  Com- 
mission  have  been  once  more  raked  out  of  the  dust-bin  of  the 
past,  where  it  seems  not  to  have  become  entirely  purged  from 
that  lack  of  truthfulness  by  which  it  was  chara(5terised  a  dozen 
years  ago. 

Among  other  communities  the  good  city  of  Glasgow  became 
conscious  that  it,   too,   has   a  very  unsavoury — though    once 
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beautiful — river,  and  that,  unlike  London,  it  does  not  possess 
the  right  to  go  on  polluting. 

The  compilation  before  us  contains  little  with  which  students 
of  the  sewage  question  are  not  already  familiar.  But  old  truths 
have  to  be  again  and  again  repeated,  especially  when  they  are 
almost  drowned  by  old  errors.  We  can  therefore  recommend 
this  pamphlet  to  all  friends  of  sanitary  reform. 


The  American  Exhibition,  London,  1886.  Public  Opinion  in 
Great  Britain  and  the  United  States.  London  :  Waterlow 
and  Sons,  Limited. 

The  American  Exhibition  of  the  Arts,  Manufactures,  Products, 
and  Resources  of  the  United  States  of  America,  London,  i886. 
London  :  Waterlow  and  Sons. 

As  the  subje(5l-matter  of  these  pamphlets  is  discussed  by  our 
esteemed  contributor  "  An  Old  Technologist,"  they  will  require 
no  further  notice  on  our  part. 
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CORRESPONDENCE. 


*«*  The  Editor  does  not  hold  himself  reapoosible  for  statements  of  iauGts  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signatare 
of  their  respedive  authors. 

HYLOZOISM    AND    HYLO-IDEALISM. 

As  a  further  contribution  to  my  argument,  in  the  Odtober  issue 
of  the  <<  Journal  of  Science/'  that  each  individual  sentient  crea- 
ture frames  its  own  universe,  or,  as  the  great  Naturalist  Oken 
puts  it  in  his  Pythagorean  fragment,  that  the  Universe  is  only  a 
continuation  of  our  sense  organs  (Sinnen  system)*,  let  me  be 
permitted  to  quote  the  following  numbered  Notes.  They  are 
extradls  from  the  **  Conclusion  **  of  an  otherwise  vulgarly  realistic 
treatise,  "Water  and  its  Teachings  in  Chemistry,  Physics, 
and  Physiography,*'  by  C.  Lloyd  Morgan,  F.G.S*,  and  seem 
thoroughly  to  vindicate  and  sandlion,  even  as  the  result  of 
Physical  Research  quite  innocent  of  Biology,  that  hylo-phenomenal 
system  of  the  world  and  of  Life  and  Mind  I  have  been  present- 
ing to  the  notice  of  my  contemporaries  for  very  many  years 
past.  This  somatic  theory  seems  quite  to  march  with  the 
Pre-Socratic  Protagorean  Hylism  that  each  man  is  to  himself 
the  measure  and  standard  of  all  existing  things  or  nothings 
whatsoever — a  thesis  which,  by  negativing  all  knowledge  outside 
the  Self,  in  a  world  where  all  is  seeming,  seems  quite  to  dispose 
of,  and  depose  the  immaterial  or  supernatural  ^animistic)  chimera 
at  the  root  of  all  Theology  and  Divine  Worship  (Religion).  The 
whole  spiritual  domain  is  clearly  thus,  at  one  fell  swoop,  for  good 
and  all,  for  ever  and  a  day,  eradicated  by  identification  of  thought 
and  its  obje<5ls  (processes) — "  things,"  on  this  hylo-phenomenal 
assumption,  being  resolved,  or  dissolved,  into  thoughts,  i.e. 
cerebral  processes.  I  intercalate  among  Mr.  Morgan's  notes  a 
few  comments  of  my  own. 

Note  17 12. — Water  is  coloured.  Now,  one  of  the  conditions 
of  this  colour  is  that  there  should  be  an  eye  to  see  it.  [This 
condition  is  the  very  essence  of  sight  which  an  obje(5t  seen  really 
is]  .f     Physically  speaking,  the  water  is  not  coloured. 

Note  1713. — ^The  water  may  be  warm,  but  this  warmth  must 
be  felt  [or,  in  other  words,  heat  is  ultimately  a  mode  of  feeling, 
not  merely  a  mode  of  motion,  as  Dr.  Tyndall,  sticking  half  way, 
as  vulgar  realism  must,  has  described  it].    Physically  speaking,  • 

*  I  need  hardly  point  out  to  the  readers  of  the  **  Journal  of  Science  "  that 
the  German  word  Sinn  means  mind  as  well  as  sense.  Sinnen  welt  is  the 
usual  term  for  external  world,  the  term  "  external  "  beinp^  thus  clearly  a  mis* 
nomer,  all  sense  and  thought  being  self- evidently  subjedive  or  "  internal.'* 

t  Elsewhere  the  eye  has  been  termed  "  the  only  colour  box,"  a  synonym 
pr  parallellism  for  the  sole  manufa^ory  of  light.  /-^  i 
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it  is  merely  in  vibration,  and  this  vibration  must  be  communi- 
cated to  our  nerves  [i.e.  be  subjedlived  or  assessed]  before  it  is 
felt  [cognized]  as  warmth. 

Note  1714. — All  our  knowledge  of  water  [and  of  every  "  thing" 
else]  is  derived  through  our  senses  of  sight,  touch,  hearing, 
smelling,  and  taste  [and  which  senses^sensate  only  sensations ; 
they  cannot  sensate  <<  things  *'  per  se.] 

Note  17 15.  When  water  in  any  way  affects  these  senses  it 
gives  rise  to  states  of  consciousness,  which  are  not  material  like 
the  water  [which  we  can  thus  only  ''  know"  as  a  '<  state  of  con- 
sciousness/'] Water,  and  pari  passu^  all  other  pseudo  objedts  or 
tout  ensemble  of  such  are  therefore  only  mental  (cerebral)  affec- 
tions,  or  symbols,  the  German  equivalent  for  which  latter  term  is 
Sinn  hild  (sense  image). 

Note  1716. — These  immaterial  [ideal  or  phenomenal]  states  of 
consciousness  are  symbols  for  that  material  we  call  water  [and 
the  converse  is  equally  true  that  water  is  a  symbol  or  sense 
image  conjured  up  by  the  magic  of  our  own  sensorium.] 

Note  1717. — All  our  knowledge,  then,  is  a  knowledge  of  those 
symbols.  [Surely  all  Gnosis  of  any  kind  must  be  subjedtive  or 
egoistic]  But  since  these  symbols  are  the  same  [an  ambiguous 
term  ;  they  can  only  be  similar,  not  identical^  in  any  two  heads] 
for  you  and  me,  we  can  refer  them  to  an  outside  entity  we  call 
[or  visualize,  or  represent  to  ourselves]  as  the  water.  [The 
sense  of  ''  outness,"  just  because  it  is  a  sense,  or  sensation, 
or  idea,  must,  therefore,  be  a  stridlly  inner  fundlion.] 

Note  17 18. — One  of  the  conditions  of  all  that  we  know  about 
water  [the  essence  rather  of  all  our  Gnosis  altogether,  abstract 
or  concrete],  is  that  there  should  be  someone  constituted  like 
ourself  to  experience  the  states  erf  consciousness,  [which  states 
are  all  the  Gnosis  to  which  we  have  access  of  all  things  visible 
or  invisible  within  or  without  us] . 

Note  17 19. — In  other  words,  all  that  has  been  said  in  these 
notes  applies  to  water  as  it  appears  to  you  and  me  li.e.  as  a 
hylo-phenomenon] .  And  thus  ends  Mr.  Morgan's  treatise.  Of 
course  it  is  self-evident  that  any  other  pseudo  obje(5l  or  sum  total 
of  them  answers  to  the  above  stipulations  as  well  as  water. 
Indeed,  Mr.  Morgan  elsewhere,  in  the  body  of  his  work,  while 
treating  his  theme  quite  in  the  spirit  of  vulgar  realism,  defines  a 
so-xall^  *'  Law  of  Nature,"  universal  gravitation  being  specially 
indicated  (see  Note  744,  &c.),  as  simply  '<  a  generalised  state- 
ment of  fadts  as  we  know  them,"  i.e.,  as  an  abstradl  mental 
process  or  idea.  This  definition  is  amply  confirmatory  of  Hylo- 
Idealism  (Mentalism),  i.e.,  the  unification  of  subjedl  and  objedl, 
thus  degrading  the  latter  to  the  parasitic  rank  of  pseudo  objecft. 
We  thus  pradlically  deify  Humanity,  and  indeed  all  other  living 
creatures  endowed  with  consciousness,  as  creators  of  their  own 
world. 

Robert  Lewins,  M.D. 
Oaober  8,  1884.  ^  j 
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NOTES. 


A  NEW  Camera  Lucida  has  been  invented  by  Dr.  Schrdder, 
possessing  many  advantages  over  the  well-known  contrivance  of 
Dr.  Wollaston.  The  pencil  emerging  from  the  eye-piece  of  the 
microscope  is  reflected  twice,  as  in  the  old  instrument,  but  the 
view  of  the  paper  and  pencil  is  obtained  by  means  of  another 
prism  placed  under  the  first ;  the  pencil  from  the  microscope  is 
totally  reflected,  and  cannot  pass  through  the  film  of  air  between 
the  prisms,  and  the  paper  is  seen  diredtly  through  the  two 
prisms,  which  offer  no  more  pbstrudtion  to  the  view  than  a  thick 
piece  of  plate  glass.  The  position  of  the  image  does  not  shift 
when  the  eye  is  moved,  and  the  painful  strain  caused  by  the 
bisection  of  the  pupil  in  the  Wollaston  instrument  is  entirely 
avoided.  Drawings  can  be  taken  either  with  the  body  of  the 
microscope  at  the  usual  inclination  of  45%  or  in  a  vertical  posi- 
tion, both  more  comfortable  in  every  respedl  than  the  old  hori- 
zontal one,  and  preventing  disturbance  of  the  illuminating 
arrangement  by  having  to  shift  everything  when  a  drawing  is 
required. 

M.  Miquel  (Semaine  M6dicale)  has  examined  the  number  of 
badteria  in  portions  of  air  of  10  cubic  metres  each,  taken  in 
quick  succession.  At  heights  of  2000  to  4000  metres  in  the 
Alps  the  number  was  o ;  on  lake  Thun  (560  metres  above  sea- 
level),  8;  near  the  Hotel  Belleme  (500  metres),  21 ;  in  a  room 
in  the  Hotel,  600 ;  in  the  Pare  de  Montsouris,  7,600  ;  and  in  the 
Rue  de  Rivoli,  Paris,  55,000.  Cold  has  little  effect  upon 
bacteria.  Miquel  found  750,000  living  bacteria  in  a  block  of  ice 
from  Lac  de  Joux  which  had  been  preserved  for  eleven  months. 
Atmospheric  microbia  resisted  thirty-six  hours'  exposure  to  a 
temperature  of  — 100°  C,  and  revived  in  three  days. 

Higher  Education  in  China, — Perhaps  the  most  efficient 
obstacle  of  all,  not  only  to  mining,  but  to  every  other  form  of 
the  economic  application  of  science,  lies  in  the  essentially 
anti-scientific  character  of  Chinese  education.  Official  employ- 
ment is  the  sole  and  the  universal  ambition  of  the  Chinese 
people,  and  the  only  avenue  to  it  is  through  competitive  literary 
examinations.  This  is  no  sham,  the  examinations  being  so 
severe  that  only  a  minority  of  the  candidates  pass,  the  plucked 
ones  coming  up  year  after  year,  even  to  old  age.  The  subje(5ls 
of  examination  are  handwriting  and  style.  The  former  is  so 
much  prized  by  the  Chinese,  that  busy  men  practise  it  all  their 
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lives,  and  mottoes  and  texts  written  by  eminent  hands  are 
eagerly  sought  after.  A  good  literary  degree  in  China  implies 
a  marvellous  amount  of  study  of  the  Chinese  classics,  which,  to 
secure  the  highest  excellence,  have  virtually  to  be  committed  to 
memory.  The  competitive  essays  on  given  themes  are  judged, 
not  by  their  substance,  but  by  their  style,  that  is  to  say,  by  the 
writer's  ingenuity  in  filling  his  paper  with  laconic  but  recondite 
classical  allusions  which  would  be  unintelligible  to  a  reader  not 
conversant  with  the  whole  range  of  Chinese  literature.  This 
system  makes  such  exhaustive  demands,  not  only  on  all  the 
best  years  but  all  the  half-hours  of  life,  as  to  leave  absolutely  no 
room  for  natural  science,  even  if  the  taste  for  it  existed.  It 
follows,  as  a  natural  consequence,  that  a  Chinese  literate  is 
more  ignorant  than  a  European  child  of  everything  in  earth,  air, 
and  sea. — "  Mining  World." 

[May  we  English  not  almost  say  to  ourselves,  *^  Mutato 
nomine  de  te  Fabula  narrdtur" 

At  the  Blois  meeting  of  the  French  Association  for  the 
Advancement  of  Science  Dr.  Voisin  described  his  successful 
experience  in  the  hypnotic  treatment  of  lunatics  and  sluggards. 
If  he  could  hypnotise  certain  mischievously-active  persons,  and 
reduce  them  to  a  state  of  harmless  idleness,  he  would  deserve 
thanks. 

We  read  that  '*  the  electric  light  is  a  great  boon  to  fruit 
growers  near  the  cities  in  California.  At  Los  Angelos,  it  is 
reported,  several  bushels  of  moths  are  killed  every  night,  while 
at  Sacramento  it  is  believed  that  the  black  beetle  has  been 
nearly  exterminated."  But  what  if  species  useful  in  the 
fecundation  of  plants  are  killed  off  also  ? 

The  quantity  of  solid  excrementitious  and  refuse  matters  at 
Paris  is  2,500  cubic  metres  daily.  The  volume  of  the  sewage  is 
300,000  cubic  metres  per  twenty-four  hours. 

Dr.  Ogston,  of  Aberdeen,  describes,  in  the  <'  British  Medical 
Journal,"  a  decided  and  fatal  case  of  scarlet  fever  in  a  canary. 

We  share  the  regret  expressed  by  our  medical  contemporaries 
at  the  hesitation — to  use  the  mildest  term — shown  by  Mr. 
Mundella  in  suppressing  the  ruinous  system  of  overwork  in 
elementary  schools. 

The  walnut  tree  may  be  most  advantageously  felled  for  timber 
at  the  age  of  250  to  300  years ;  the  Spanish  chestnut  at  200 ; 
the  lime-tree  at  125  ;  the  beech  at  95  ;  the  fir  at  90  ;  the  white 
willow  at  40 ;  and  the  alder,  the  birch,  and  the  poplar  at  50  to  60 
years. 

An  abnormal  specimen  of  a  species  of  the  genus  Homalomya, 
having  seven  legs,  was  exhibited  by  Mr.  Billups  at  the  October 
meeting  of  the  Entomological  Society. 
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The  connedlion  between  the  hay  Bacilli  and  those  of  anthrax 
{Bacillus  subtilis  and  B,  anthracis)  is  the  subjedt  of  controversy. 
Buchner  maintains  their  identity,  which  Koch  denies.  Pra^- 
mowski  pronounces  them  specifically  distindt;  but  he  agrees 
with  Buchner  and  Pasteur  that  a  non-pathogenou9  race  may  be 
obtained  from  B,  anthracis^  though  retaining  all  its  original 
morphological  characters. 

S.  G.  Potter,  D.D.,  winds  up  an  attack  on  Spiritualism 
with  a  very  neat  advertisement  of  Carpenter's  "  Mental  Physi- 
ology." 

The  French  Association  for  the  Advancement  of  Science  is  so 
largely  technological  that  it  might  fitly  take  the  title  of  an 
''Association  for  the  Advancement  of  Industrial  Art." 

It  appears  ("  Ciel  et  Terre  '*)  that  in  France  fragments  of  a 
tree  which  has  been  struck  by  lightning  are  eagerly  colle(5led 
and  carefully  preserved  by  the  country  people  as  a  cure  for  tooth- 
ache. 

According  to  M.  Kremser,  who  has  recently  studied  the  rain- 
fall of  Italy,  Germany,  and  England,  we  have  had  in  this 
country,  from  1845  *o  ^^^^j  nineteen  years  too  dry  and  seventeen 
too  wet. 

"  Cosmos  les  Mondes  "  concludes  that  in  the  experiments  of 
Mr.  Capper,  as  in  those  of  Mr.  '*  Stuart  Cumberland,"  there  is 
nothing  marvellous  beyond  excessive  sensibility  combined  with 
great  skill  in  observation. 

Certain  astronomers  (**  Ciel  et  Terre "),  especially  Von 
Lindenau,  and  more  recently  Dr.  J.  Hilfiker,  of  Neuchatel, 
maintain  that  there  is  a  periodic  variation  in  the  apparent  dia- 
meter of  the  sun.  Dr.  Hilfiker  holds  that  this  periodicity  coin- 
cides with  that  of  the  sun-spots.  The  maximum  diameter 
coincides  with  the  sun-spot  minimum,  and  vice  versd. 

M.  Alphonse  de  Candolle  has  discussed,  before  the  Natural 
History  Society  of  Geneva,  the  question  whether  the  colour  of 
the  human  eye  is  hereditary.  He  maintains  that  dark  eyes  tend 
to  become  more  numerous.  Most  frequently  the  colour  of  the 
mother's  eyes  determines  that  of  the  childrens',  and  especially  of 
the  sons'. 

At  the  Blois  meeting  of  the  French  Association  M.  £.  Cartaii- 
hac  proved  that  the  operation  of  trepanning  was  known  and 
practised  in  prehistoric  ages. 

Otto  Krimmel  ("  Meteorol.  Zeitschrift  ")  states  that  at  Kiel,  on 
the  evening  of  July  2nd  last,  drops  of  raih  fell  so  large  as  to 
make  spots  on  the  flags  of  6  to  8  centimetres  (2.\  to  3  inches)  in 
diameter. 
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The  "Graphic"  thinks  that  for  one  person  who  feels  any 
interest  in  the  proceedings  of  the  British  Association  a  hundred 
will  carefully  read  over  the  reports  of  the  late  **  Church  Con- 
gress." This  is  an  unadvised  utterance.  The  proceedings  of 
the  British  Association  will  be  carefully  summarised  and  criticised 
in  Germany,  Italy,  Belgium,  France,  &c,,  when  no  one  outside 
of  stridlly  clerical  circles  will  even  think  of  the  Church  Con- 
gress. 

According  to  Mr.  J.  B.  Haycraft  ("  Proc.  Royal  Soc")  leeches, 
in  biting,  injedl  into  the  blood  a  liquid  which  destroys  the  natural 
coagulative  power  of  the  blood. 

Prof.  E.  D.  Cope  read  an  exceedingly  interesting  memoir  on 
Catagenesis  before  the  Biological  Sedtion  of  the  American 
Association. 

"  Science "  protests  emphatically  against  the  manner  in 
which  the  law  allowing  American  colleges  the  right  to  import 
foreign  scientific  periodicals  duty  free  is  nullified  by  the  Customs 
officials. 

The  crayfish  {Astacus  fiuviatilis)  is  becoming  scarce  in 
France,  owing  to  an  epidemic  occasioned  by  a  parasitic  fungus, 
Mycosis  astacina, 

Mr.  W.  Brewster  (**  Proceedings  of  the  Boston  Natural 
History  Society  ")  mentions  the  curious  fa(5l  that  the  kittiwake 
drinks  salt  water  readily,  but  cannot  be  induced  to  taste  fresh 
water. 

At  a  late  conference  of  homceopathists  the  President  stated 
that  his  fraternity  **  raise  no  obje(5lion  to  the  germ  theory," 
but  assert  **  that  it  affords  no  help  whatever  in  the  cure  of 
disease ! " 

In  the  "  American  Naturalist "  we  find  the  following  exag- 
gerated diiflum  : — **  Mr.  Romanes,  like  most  of  his  countrymen, 
is  a  devout  and  blind  follower  of  Darwin,  and,  like  most  dis- 
ciples, carries  out  his  special  theory  of  Natural  Sele(5lion  with 
more  of  dogmatism  and  unwavering  trust  than  his  master." 

According  to  French  contemporaries  the  phrenologists,  phy- 
siognomists, and  graphiologists  are  confronted  by  a  new  body  of 
rivals,  the  pilographists,  who  profess  to  judge  a  man's  chara(5ler 
by  his  beard. 

The  necessity  for  eliminating  the  **  Economical  Secflion  "  of 
the  British  Association  was  never  so  fully  manifested  as  at  the 
late  Montreal  meeting. 

The  Se<5lion  of  **  Mechanical  Science,"  too,  was  guilty  of 
something  very  like   a  trespass  into  political   regions.     Such 
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escapades,  though  committed  by  men  of  eminence,  cannot  be 
too  profoundly  regretted  or  too  emphatically  denounced. 

French  writers  express  dissatisfa<5lion  with  the  Presidential 
Address  of  Professor  Lord  Raylcigh,  as  not  doing  justice  to 
French  physicists. 

The  proposed  International  Association  for  the  Advancement 
of  Science  has  our  most  earnest  good  wishes,  provided  only  it 
will  eschew  politics,  which  would  there  be  more  fatal  than  in  a 
national  association. 

M.  Vial,  writing  in  "  Les  Mondes,"  seems  desirous  of  con- 
juring up  the  old  ghost  '*  caloric,'*  which  we  hoped  had  been  laid 
for  ever. 

M.  Bouquet  de  la  Grye  conne<5ls  the  inroads  of  the  sea  in  the 
thirteenth  century  with  the  elevated  temperature  then  prevailing, 
which  permitted  the  cultivation  of  the  vine  in  England.  He 
suggests  that  the  ice  in  the  polar  regions  melted  and  increased 
the  volume  of  the  ocean. 

Dr.  Hans  Molisch  has  demonstrated  that  the  roots  of  plants 
may  be  defledled  from  their  normal  direcflion  by  exposure  on  one 
side  to  certain  gases.  If  such  gases  are  in  moderate  quantities 
the  roots  bend  away  from  their  source  (negative  serotropism) ;  if 
in  larger  qnantities  towards  such  source  (positive  serotropism). 
The  side  of  the  root  most  exposed  to  the  adlion  of  the  gas  grows 
more  strongly  than  the  other. 

It  is  said  that  Dr.  Klein,  who  is  studying  the  cholera  question 
at  Calcutta,  is  satisfied  that  Dr.  Koch*s  bacillus  is  not  the  cause 
of  the  disease,  and  has  swallowed  a  number  of  these  microbia 
without  any  evil  results. 

M.  de  Cherville  (''  Cosmos  les  Mondes  '*)  records  an  in- 
stance of  friendship  between  a  tame  magpie  and  a  pack  of  fifteen 
dogs. 

Five  bursaries  have  been  founded  at  the  University  of  St. 
Petersburg  in  honour  of  Charles  Darwin.  They  are  to  be  em- 
ployed for  the  support  of  five  students  in  the  five  chief  branches 
of  Natural  Science. 

Dr.  T.  More  Madden  points  out  that  the  evils  springing  from 
the  abuse  of  alcoholism  were  never  so  prevalent  as  at  present, 
and  that  they  are  now  traceable  in  the  diseases  of  youth  as  well 
as  in  those  of  mature  age. 

In  some  distri<5ls  it  is  believed  that  the  wood  of  a  tree  which 
has  been  struck  by  lightning  will  not  burn ;  that  tru£9es  are 
generated  by  thunder ;  that  the  bodies  of  those  killed  by  light- 
ning do  not  putrefy  (the  very  opposite  opinion  exists  also) ;  and 
that  men  are  never  struck  by  lightning  when  asleep. 
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We  lately  witnessed  a  curious  Instance  of  intelligence  on  the 
part  of  a  young  cat.  She  prefers  water  to  milk,  and  has  repeat- 
edly seen  it  drawn  from  a  tap  for  her  use.  On  the  occasion  in 
question  she  sprang  up  and  repeatedly  patted  the  handle  of  the 
tap  with  her  paws,  looking  from  time  to  time  if  the  water  had 
begun  to  flow. 

The  mortality  among  the  workmen  employed  in  cutting  the 
Panama  Canal  has  fallen  to  twenty-five  per  thousand. 

The  staff  of  the  British  Geological  Survey  now  consists  of  one 
diredlor-general,  three  clire(5lors,  three  distridl  surveyors,  fourteen 
geologists,  twenty-five  assistant  geologists,  four  naturalists  and 
palaeontologists,  four  fossil  colledtors,  and  three  general  as- 
sistants. 

According  to  Herr  Pechule,  of  the  Copenhagen  Observatory, 
the  number  of  red  stars  in  the  southern  hemisphere  is  consider- 
able, increasing  as  we  approach  the  milky  way. 

At  the  Montreal  meeting  of  the  British  Association,  Professor 
Dawkins  urged  the  opinion  that  the  Eskimos  are  survivors  of 
the  pre-historic  race  known  as  **  Cave-men." 

The  proposed  baby-show,  in  France,  has  been  officially  inter- 
didled  on  the  grounds  that  its  charadler  was  not  distin<5lly  scien- 
tific, and  that  the  colle<5lion  of  such  a  great  number  of  babies 
might  give  scope  for  infedtion. 

Mr.  T.  Meilard  Reade  (<' Geological  Magazine'*)  contends 
that  if  the  island  of  South  Georgia  had  a  former  land-connedlion 
with  South  America  at  the  distance  of  1200  miles,  this  fa<5l  is  a 
proof  of  the  want  of  permanence  of  oceanic  areas. 

M.  S.  F6ron  ("  Cosmos  les  Mondes  ")  gives  an  instance  of  a 
hairbreadth  escape  from  premature  interment  in  cholera,  and 
suggests  that  in  this  disease  burial  during  apparent  death  may 
not  be  uncommon.  On  the  faith  of  extensive  experience  in 
India  (Pondicherry)  he  denies  the  contagious  nature  of  cholera. 

According  to  Mr.  F.  Cushing  (British  Association)  the  civilisa- 
tion of  the  Zunis  of  New  Mexico  must  have  been  purely  indige- 
nous.    Its  successive  stages  can  be  very  distindlly  traced. 

According  to  the  municipal  engineer  of  Toulon,  butchers  and 
bakers  were  most  liable  to  cholera,  whilst  the  scavengers  entirely 
escaped. 

Concerning  the  height  of  the  atmosphere  observers  differ ;  the 
lowest  estimate  (that  of  Biot)  being  48  kilometres,  and  the 
highest  (that  of  Liais  and  Ritter)  350  kilometres. 

Dragonflies  have  been  uncommonly  numerous  in  various  parts 
of  the  Continent  during  the  summer.  They  will  doubtless  have 
cleared  the  air  of  gnats  and  Aphides  in  the  winged  state, 
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According  to  **  Science  "  a  lady  has  offered  the  University  of 
Heidelberg  a  donation  of  ;f5ooo  to  admit  female  students  to  the 
leiflures.    The  Senate  declined  this  handsome  trink-geld. 

According  to  Sir  G.  Birdwood  the  re-planting  of  North-western 
India  already  makes  itself  beneficially  felt  in  the  increasing  rain- 
fall in  the  Southern  Punjaub,  Southern  Afghanistan,  Northern 
Beloochistan,  and  Northern  Scinde. 

A  block  of  pumice  has  been  picked  up  by  a  French  vessel,  and 
solemnly  presented  to  the  Academy  of  Sciences  by  M.  A.  Milne- 
Edwards  on  the  possibility  that  it  may  have  been  derived  from 
the  eruption  of  Krakatoa  ! 

The  German  Association  at  its  last  meeting  showed  a  tendency 
to  indulge  in  foreign  politics. 

M.  H.  Beauregard  has  had  an  opportunity  of  studying  the  first 
larval  form  of  Epkauta  verticalis. 


Mr.  Jambs  Startin,  M.R.CS. — We  are  exceedingly  sorry 
that  we  overlooked  your  important  exhibit  showing  the  ill  effedls 
of  goods  dyed  with  poisonous  colours.  Our  83rmpathies  are 
entirely  with  you  in  this  matter. 
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I.    HYLO-IDEALISM :    A    DEFENCE. 
(Communicated  by  Robbrt  Lbwins,  M.D.) 

**  Now  call  this  One  [essence]  what  you  will,  the  result  is  the 
same,  R])eculatively  or  pradically.  There  may  be  certain  degrading 
associations  attached  to  the  idea  of  substance,  and  certain  exalted 
associations  attached  to  that  of  spirit.  But  what  difference  can  onr 
associations  make  with  respeA  to  the  real  nature  of  things  ?  " — 
Lbwbs's  History  of  Philosophy. 

fHE  ingenious  writer  who  has  lately  impeached  Hylo- 
Idealism  in  the  pages  of  this  **  Journal  **  places  me  in 
one  respefl  at  a  disadvantage.  He  uses  weapons  which 
are  not  in  my  armoury,  and  which  I  have  never  been  trained 
to  wield.  Freely  confessing  my  inability  to  answer  Mr. 
Billing  in  his  own  style,  I  shall  proceed  on  the  assumption 
that  he  is  the  most  courteous  and  chivalrous  of  antagonists. 
Andy  first,  I  must  express  the  pleasure  with  which  I  find 
that,  spite  of  all  superficial  differences,  Mr.  Billing  and  my- 
self are  really  in  perfeA  accord.  The  sentence  which  heads 
this  article,  and  which  he  quotes  from  Lewes  with  apparent 
approval,  is  a  complete  answer  to  all  insinuations  respeAing 
the  "  degrading  "  nature  of  Materialistic  Monism.  Else- 
where my  seeming  opponent  virtually  avows  himself  a 
Hylo-Idealist,  remarking,  with  admirable  clearness  and 
force,  that ''  the  external  world  is  as  much  a  part  of  man  as 
his  own  egoism."  If  the  creed  which  I  advance,  *'  the 
fundamental  principle  of  which  is  the  Self,"  be  really  "  sub- 
versive of  all  morals  and  order,"  and  likely  to  make  "  the 
most  disgusting  license  the  rule  and  pradlice,"  surely  Mr. 
Billing  must  consent  to  share  the  blame. 

VOJU.  VI.  (THIRD  SBRIBS).  3  A 
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After  this  I  need  not  seriously  controvert  any  of  the  argu- 
ments brought  forward,  more  especially  as  their  premises 
are  chiefly  of  the  "  intuitive  "  order,  and  as  their  logical 
sequence  and  the  language  in  which  they  are  couched  are 
sometimes  not  very  comprehensible  to  an  ordinary  intelle(5t. 
Mr,  Billing,  however,  represents  some  of  them  as  "the 
commonest  of  surface  reasoning,"  and  I  will  not  cavil  at 
this  description,  which,  perhaps,  is  not  so  completely  irre- 
concilable with  my  own  impression  as  may  at  first  sight 
appear. 

Having  thus  happily  agreed  with  my  adversary,  I  proceed 
to  set  forth  in  some  detail  a  side  of  the  Hylo-Idealist  posi- 
tion which  has  scarcely  received  the  attention  it  deserves. 
Such  misconceptions  as  that  of  F.  P.  L.,  in  your  July  num- 
ber, are  very  natural,  occur  frequently,  and  therefore  deserve 
to  be  carefully  noticed  and  correAed.  Mr.  Billing  falls  into 
a  similar  mistake  in  his  remarks  on  the  oft-quoted  saying  that 
"  Man  is  the  measure  of  all  things  '^ ;  also  when  he  alleges 
**  analytical  dissedlion,  observation,  and  experiment,"  which 
"  render  Science  possible  " ;  also  the  fadls  of  "  geology  and 
astronomy  "  as  disproving  Hylo-Idealism. 

The  difiBculty  is  briefly  as  follows  : — If  "  things "  are 
"  thinks,"  how  can  they  be  realities  as  well  ?  If  matter  is 
ideal,  how  can  ideas  be  the  produdts  of  a  material  brain  ?  I 
hope  in  the  course  of  this  article  to  dispel  the  perplexity, 
which  really  arises  from  an  ambiguity  in  the  use  of  the 
words  "matter"  and  "things."  I  must  begin  by  very  briefly 
indicating  the  position  and  basis  of  Universal  Scepticism. 

Berkeley  (by  no  means  a  Universal  Sceptic  !)  argued  that 
we  have  no  right  to  attribute  to  the  objeAs  about  us  any 
existence  independent  of  the  mind.  We  ought  not  to  assume 
that  they  are  anything  more  than  groups  of  our  own 
sensations.  Matter  is  a  mere  fiAion.  Byron  writes  in 
"  Don  Juan  "  :— 

**  When  Bishop  Berkeley  said  there  was  no  matter, 
And  proved  it,  'twas  no  matter  what  he  said." 

But  we  cannot  treat  the  subjedl  quite  so  lightly.  Of  course 
Berkeley  proved  no  such  thing ;  he  proved  only  th6  insuflQ- 
ciency  of  the  ordinafy  grounds  for  asserting  that  there  is  a 
reality  underlying  material  phenomena. 

Hume  went  a  step  farther.  He  showed  that  if  we  have 
no  reason  for  believing  in  the  existence  of  matter  as  dis- 
tinA  from  material  phenomena,  neither  have  we  any  reason 
for  believing  in  the  existence  of  mind  (or  "  spirit  ")  as  dis- 
tinct from  mental  phenomena.     He  saw  in  the  mind  simply 
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a  chain  of  feelings,  or^  as  he  calls  them^  of  impressions  and 
ideas,  the  latter  being  ''  copies  "  of  the  former.  We  shall 
see  later  that  this  word  **  copies  "  contains  in  itself  the 
refutation  of  Universal  Scepticism.  But  the  Ego,  considered 
as  an  Entity  which  manifests  itself  in  "  impressions  and 
ideas/'  and  links  them  into  an  organic  whole,  was  to  Hume 
as  pure  a  fi(5tion  as  Matter  was  to  Berkeley. 

It  is  not  necessary  that  we  should  proceed  beyond  Hume. 
None  of  the  great  German  philosophers  has  really  turned 
his  position,  and  if  we  desire  to  ground  ourselves  thoroughly 
we  must  return  to  Hume,  and  face  his  problem. 

First,  it  must  be  admitted  that  Hume  is  quite  right  in 
considering  the  existence  of  the  Ego  as  a  pure  assumption ; 
but  it  can  be  shown  that  philosophy  without  assumptions  is 
unthinkable.  I  do  not,  however,  invite  my  readers  to  assume 
anything  so  debateable  as  the  Ego.  I  ask  them  to  assume 
only  what  the  sceptic  himself  tacitly  assumes  when  he  begins 
to  reason,  and  that  is  the  possibility  of  reasoning.  As  I  have 
elsewhere  remarked,  to  reason  in  defence  of  reason  is  to 
beg  the  question, — to  reason  against  reason  is  to  commit 
suicide.* 

Let  us  see  what  our  assumption  involves.  It  involves 
the  belief  that  our  ideas  have  some  relation  to  objeAs,  and 
our  concepts  to  ideas  ;t  the  belief,  that  is,  that  it  is  possible 
to  remember,  and  to  think. 

But  what  is  the  relationship  which  we  have  thus  as- 
serted ?  When  we  call  to  mind  the  concept,  say,  of  a  pin, 
we  know  that  this  concept  is  derived  from  various  mental 
images  of  pins  which  we  have  formed  from  time  to  time. 
We  know  that  these  mental  images  were  aAual  re-presenta- 
tions of  certain  objeAs  or  grouping  sensations,  including 
hardness,  brightness,  slendemess,  sharpness.  Conversely, 
fadts  about  pins  not  yet  seen  may  be  deduced  from  the 
concept, — as  that  they  will  prick,  and  will  bend  if  subjedled 

*  St.  Augustine  says  **  Everyone  who  knows  that  he  doubts,  knows  some- 
thing that  is  true,  and  is  certain  of  what  he  knows Therefore  no  one 

who  can  doubt  at  all  ought  to  doubt  that  there  is  such  a  thing  as  Truth." 
Again,  he  says,  **  Men  have  doubted  whether  the  vital  force  is  of  air,  or  of 
fire ;  but  who  doubts  that  he  himself  lives  and  remembers,  and  understands 
and  wills,  and  thinks  and  knows  and  judges  ?  Seeing  that  even  if  he  doubts, 
he  lives ;  if  he  doubts,  he  remembers  why  he  doubts ;  if  he  doubts,  he  under* 
stands  that  he  doubts ;  if  he  doubts,  he  wishes  to  be  certain ;  if  he  doubts,  he 
thinks ;  if  he  doubts,  he  knows  that  he  is  ignorant ;  if  he  doubts,  he  judges 
that  he  should  not  venture  to  assert." 

t  I  use  the  term  **  idea  "  in  the  sense  of  a  mental  image  of  a  sensation, 
an  objea,  or  a  relationship ;  the  term  "  concept "  in  the  sense  of  a  generalised 
idea,  formed  by  the  juxtaposition  of  two  or  more  mental  images,  the  rejection 
of  the  points  in  which  they  differ,  and  the  retention  of  those  which  they  have 
in  common. 
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to  sufficient  pressure.  Here  we  have  a  simple  case  of  in- 
duftive  and  dedu£live  reasoning. 

We  are  also  sure  that  the  concept  could  not  precede  the 
idea,  nor  the  idea  the  object.  If  it  could  be  so,  we  should 
be  able  to  remember  things  before  they  happened,  and  to 
reason  about  them  before  we  remembered  them.  The  future 
would  be  chronicled  like  the  past. 

The  objeA,  then,  is  not  an  accidental,  but  a  necessary^ 
antecedent  of  the  idea  and  the  concept.  And  this  is  equi- 
valent to  the  assertion  that  the  successive  members  of  a 
chain  of  reasoning  do  not  merely  succeed^  but  also  influence 
each  other.  They  are  not  a  mere  series  of  dissolving  views, 
which  can  be  arranged  in  any  order.  There  is  an  aAual 
genetic  connexion*  between  them.  But  in  this  case  they  must 
be  something  more  than  passive  pictures ;  for  genesis  implies 
adtion. 

What,  then,  are  we  to  say  about  feelings,  states  of  con- 
sciousness, or  (to  employ  a  useful  term)  psychoses,  since 
they  are  not  to  be  spoken  of  as  "  passive  pictures  "  ?  Evi- 
dently we  must  say  that  there  is  more  in  them  than  the 
mere  appearance ;  because  an  appearance,  qud  appearance, 
can  only  be  passive :  therefore  we  are  forced  to  the  conclu- 
sion that  they  are  manifestations  of  some  aAive  Entity, 
some  **  Ding-an-sich,**  which  shows  itself  in  each  member, 
and  unites  the  whole  together  in  a  definite  manner.  I  say 
Entity,  rather  than  entities,  because  the  plexus  of  psychoses 
called  the  mind  forms  in  a  very  intelligible  sense  a  unity, 
though  the  conception  of  unity  is  of  course  always  relative, 
and  there  is  no  possible  unity  which  may  not,  under  some 
light,  be  considered  as  a  multiplicity.  The  sentient  and 
thinking  **  Thing-in-itself ''  (noumenon),  at  which  we  have  at 
last  arrived,  may  be  termed  the  Ego. 

Leaving  this  part  of  our  subjeA  for  the  present,  let  us 
turn  to  consider  the  relation  between  the  Ego  and  its  envi- 
ronment,— if,  indeed,  it  have  any  environment.  Having 
faced  Hume's  problem,  let  us  next  face  Berkeley's. 

We  find  that  the  sphere  of  consciousness  may  be  roughly 
divided  into  two  parts,  which  may  provisionally  (though  in- 
accurately) be  called  the  inner  and  the  outer. 

The  inner  includes  mental  and  physical  pains  and 
pleasures,  desires,  volitions,  ideas,  and  concepts.  All  these 
I  shall  group  under  the  name  of  feelings.  The  outer  is 
composed  of  objedls  and  their  perceived  relationship.  This 
outer  region  I  may  call  the  realm  of  phenomena. 

*  I  use  the  term  **  ^netic  *^  in  preference  to  the  term  '*  causal,"  as  less 
suggestive  of  obsolete  ideas. 
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Having  established  the  existence  of  the  Ego,  we  now 
proceed  to  ask  whether  there  is  anything  besides  the  Ego  ? 
Is  the  world  simply  the  produdt  of  the  individual  mind  ? 
Are  objedts  mere  mental  phantasms,  or  are  they  manifesta- 
tions of  adlive  entities  which  co-operate  with  the  Ego  ? 
To  answer  this  question  we  must  separate  them  into  three 


The  majority  of  the  objefts  which  we  perceive  have  no 
dire(5l  and  constant  relation  to  our  mental  and  physical  pains 
and  pleasures,  and  do  not  obey  our  volitions.  Neither  do 
they  seem  to  have  any  feelings  of  their  own.  Such  are 
stones,  gases,  plants.  These  appear  to  adt  and  readl  upon 
each  other :  I  say  appear,  because  I  do  not  wish  to  assume 
at  present  that  there  is  any  reality  corresponding  to  this 
appearance,  or  that  a  rock  or  a  tree  is  anything  more  than 
a  group  of  phenomena.  If  we  investigate  more  closely,  we 
notice  that  every  adlion  is  followed  by  a  readlion,  and  that 
the  readlion  always  bears  definite  quantitative  relation  to 
the  adlion.  We  noticed  nothing  of  the  kind  when  dealing 
with  ideas  and  concepts,  because  neither  an  idea  nor  a  con- 
cept admits  of  quantitative  measurement. 

But  these  apparent  adtions  and  readlions  among  objedts 
are  not  necessarily  accompanied  by  any  feeling  in  the  per- 
cipient, beyond  the  visual  and  mental  one  of  perceiving 
them  ;  that  is,  when  you  see  one  stone  strike  against  another 
you  do  not  feel  hurt,  unless  your  finger  or  some  other  part 
of  your  body  be  in  the  way. 

But  this  brings  us  to  the  second  class  of  objedts,  which 
consists,  for  each  individual,  of  one  member,  or  rather  of  a 
complexus  of  members.  When  any  part  of  this  complexus 
is  touched,  he  feels ;  when  one  part  of  it  touches  another, 
he  can  distinguish  two  sensations.  When  it  is  injured,  he 
is  hurt ;  and  its  movements  correspond  with  his  volitions. 
This  he  names  his  body. 

Let  us  enquire  what  he  notes  with  regard  to  it.  This 
plexus  of  phenomena,  called  body,  is  closely  connedted  with 
a  plexus  of  feelings,  called  mind.  Take  a  veiy  simple  ex- 
ample showing  this  connexion— the  prick  of  a  pin.  A  brighti 
sharp,  smooth,  hard  objedt,  of  a  certain  size  and  shape,  is 
perceived  by  sight  and  feeling  in  a  definite  position  with 
regard  to  that  group  of  phenomena  known  as  the  finger. 
The  skin  is  pundtured  ;  blood  flows.  A  sharp  pain  is  felt, 
and  the  hand  is  snatched  away.  But  this  is  not  the  end  of 
the  matter.  Several  ideas  have  been  generated, — the  mental 
image  of  the  pin,  of  the  prick,  of  the  blood,  of  the  pain,  and 
of  the   consequent  movement ;  and  these  are  henceforth 
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inseparably  associated.  When  we  have  been  pricked  more 
than  once  they  are  generalised  into  concepts,  and  the  sight 
or  touch  of  a  pin  henceforth  arouses  a  volition  prompting 
us  to  avoid  treading  on  it  or  sticking  it  into  our  finger. 
Here,  according  to  previous  admission,  the  idea  of  the  pin 
is  derived  from  the  phenomenal  objeA,  and  the  concept  from 
the  union  of  two  or  more  ideas.  And  if  we  shut  our  eyes 
no  pin  will  be  seen,  and  no  visual  mental  image  formed,  so 
that  the  intervention  of  the  eye  is  a  necessary  link  in  the 
chain.  In  like  manner  the  pain  of  the  prick  is  only  an 
intensification  of  the  sense  of  contaA;  and  if  the  finger 
were  not  presented  there  would  be  no  prick,  and  no  pain, 
and  therefore  no  subsequent  idea  of  the  pain.  So  that  we 
have  the  two  chains,  of  feelings  and  of  phenomena,  appa- 
rently interfering  with  each  other ;  we  have  members  of  the 
one  set  standing  in  genetic  relationship  to  members  of  the 
other.  Indeed,  as  we  have  seen,  this  happens  whenever  an 
obje<5l  is  succeeded  by  its  correspondent  idea. 

Two  questions  here  suggest  themselves.  One  is,  the  old 
and  still  unanswered  query — ^Are  the  pin  and  the  finger  too 
mere  mental  phantasms,  or  have  they  any  other  kind  of 
existence?  The  other  is  — Have  we  any  reason  to  believe 
that  either  chain  is  broken  ;  that,  for  instance,  a  phenome- 
non may  be  succeeded  by  a  feeling,  coming  instead  of  another 
phenomenon?  Or  are  the  two  chains  collateral,  the  ap- 
pearance of  a  link  in  the  one  being  in  some  way  essential  to 
the  appearance  of  a  link  in  the  other,  yet  being  always  fol- 
lowed by  a  link  of  its  own  kind  ?  The  only  modifications 
that  the  individual  can  see  in  his  body  are  the  pundture  and 
the  flowing  blood.  But  does  the  modification  end  here  ? 
Are  there  no  other  physical  changes  which  might  be  rendered 
apparent  to  the  senses,  if  there  were  anyone  to  trace  them  ? 
These  questions  we  can  answer  only  by  proceeding  to  the 
third  class  of  objedts. 

The  Ego  is  not  alone  with  the  body,  and  with  the  world  of 
non-sentient  objedls.  Other  objeAs  are  perceived,  resembling 
in  all  important  particulars  the  percipient's  own  body,  and 
appearing  to  aA  in  a  similar  manner.  When  these  a£l  on 
one  another  he  does  not  feel  anything,  but  he  cannot  help 
inferring  that  they  do ;  or  rather,  that  feelings  resembling 
his  own  are  connected  with  these  bodies  which  resemble  his 
own.  •*  How  this  inference  is  justified,"  says  Prof.  Clifford, 
**  I  do  not  pretend  to  say."  *  It  cannot  be  justified  by 
reason,  but  it  is  a  procedure  such  as  forms  the  very  basis  of 

*  In  his  Essay  '*  On  the  Nature  of  Things  in  Themselves.'* 
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reason.  We  have  seen  that  the  formation  of  concepts  is  a 
necessary  mental  process,  and  no  concept  can  be  formed 
save  by  a  perception  of  the  analogy  between  two  or  more 
ideas.  Concepts,  of  course,  may  be  true  or  false,  as  the . 
analogy  is  superficial  or  profound ;  in  this  case  the  more 
closely  the  analogy,  or  rather  homology,  is  investigated,  the 
more  profound  it  appears. 

At  last,  then,  we  have  arrived  at  something  which  we  can 
regard  as  an  adtual  and  adlive  existence,  independent  of  the 
individual  Ego,  but  like  it ;  in  fa(5l  it  is  another  individual 
Ego.  And  this  inferred  existence  Prof.  Clifford  proposes  to 
call  the  "  ejedl,"  because,  as  he  says,  it  is  "  thrown  out  **  of 
consciousness.*  This  seems  not  a  very  happy  term ;  how- 
ever, I  shall  use  it  for  the  present. 

All  that  I  know  of  the  "  ejec5l "  I  infer  from  my  observa- 
tion of  that  complexus  of  phenomena  which  is  like  my  body, 
and  which  I  call  his  or  its  body.  Now,  when  I  modify  that 
complexus  in  any  way — say  by  a  pin-prick — I  find  (from 
signs  which  I  learn  to  interpret  analogically)  that  I  have 
aroused  a  train  of  feelings,  resembling  those  which  are 
aroused  when  I  prick  my  own  finger.  These  feelings,  like 
my  own,  are  manifestations  of  some  adtive  Entity,  and  this 
Entity  is  not  dependent  on  my  mind  for  existence.  The 
pin-prick,  or,  as  I  may  call  it,  the  stimulus,  is  genetically 
connected  with  this  train  of  feelings,  just  as  the  feelings  are 
conneAed  with  each  other, — sensation  with  idea,  idea  with 
concept, — consequently  it  must  be  linked  with  them  by  some 
Entity,  some  "  Ding-an-sich,"  upon  which  I  have  been 
working.  And  evidently,  when  I  modified  the  group  of  phe- 
nomena called  the  finger,  I  adled  on  a  part  of  that  Entity. 
That  is,  the  human  body  is  the  manifestation  of  a  "  Thing- 
in-itself."  Let  us  now  get  rid  of  the  word  "  ejeft,"  and  call 
the  body  and  mind  of  my  fellow-creature,  taken  together, 
the  project. 

By  further  investigation  I  find  (in  a  way  which  I  need  not 
detail  to  readers  of  the  "  Journal  of  Science ")  that  the 
phenomenal  or  physical  chain  is  unbroken  ;  that  the  stimulus 
is  followed  by  the  transmission  along  a  nerve  of  a  wave  of 
disturbance  ;  that  this  passes  to  the  brain,  occasioning  there 
new  and  complex  molecular  motions,  resulting  in  the  sending 
outward  of  another  nerve-wave,  and  finally  in  the  contradtion 
of  a  muscle.  I  also  learn  that  every  psychosis  is  accom- 
panied by  brain-waste ;  that  if  the  brain  be  injured,  or 
insufficiently  fed,  no  psychoses  are  produced  ;  and  that  if  it 

*  Dr.  Lewins  has  been  in  the  habit  of  tenning  it  **  projed,*'  as  a  SQbgtitute 
for  the  Kantian  «  objed/' 
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be  excited  by  stimulants  the  emotions  are  produced  inexcess, 
and  the  thinking  powers,  while  at  first  heightened,  are  after- 
wards diminished.  I  find  (in  the  words  of  Professor  Huxley) 
.that  *'  the  brain  is  the  organ  of  sensation,  thought,  and 
emotion — i.e*,  some  change  in  the  condition  of  the  matter 
of  this  organ  is  the  invariable  antecedent  of  the  state  of 
consciousness  to  which  each  of  these  terms  is  applied." 
This  statement  is  complete,  with  Prof.  Clifford's  important 
supplement  that  ^*  some  other  change  is  the  invariable  con- 
comitani  of  sensation,  thought,  and  emotion.  The  two 
series — of  psychoses  and  neuroses — are  parallel  so  far  as 
they  run  together,  but  they  are  not  co-extensive.  There  is 
no  psychosis  without  a  corresponding  neurosis,  but  there 
are  neuroses  without  corresponding  psychoses.  The  psy- 
choses are  concomitant  with  those  neuroses  only  which 
take  place  in  the  brain,  though  genetically  connedted  with 
others  taking  place  in  remote  parts  of  the  body.  And 
neither  chain  is  ever  opened  to  admit  the  intercalation  of  a 
member  of  the  other  series. 

When  we  find  this  mutual  influence  and  parallelism  be- 
tween the  two  series,  and  refle(5t  that,  while  each  consists  of 
manifestations  of  an  aAive  Entity,  there  is  yet  not  a  particle 
of  evidence  for  imagining  that  there  are  two  of  these  entities 
running  parallel  and  interadling :  when  we  further  consider 
that  this  clumsy  dualistic  supposition  can  be  traced  to  the 
fancies  and  dreams  of  savages,  we  shall  soon  be  landed, 
willingly  or  unwillingly,  in  philosophic  Monism.  We  shall 
be  led  to  the  conclusion  that  there  is  one  "  Ding-an-sich,"  of 
which  both  mind  and  body  are  phenomena ;  and  that  an  a£t 
of  this  Entity  which  from  one  side  appears  as  a  change  in 
the  condition  of  the  cerebral  cortex,  from  the  other  side 
appears  as  a  thought  or  emotion.  Why  there  should  be  the 
two  sides  no  one  can  say ;  but  neither  can  anyone  say  why 
there  should  be  the  one  side. 

Dualism  involves  not  merely  the  initial  assumption  of  two 
Entities,  but  a  long  chain  of  assumptions,  increasing  as  it 
proceeds  in  complexity,  difficulty,  and  inconsistency.  For 
mstance,  we  have  to  imagine  either  that  Spirit  can  adl  and 
be  adled  upon  by  pulls  and  pushes,  or  that  Matter  can  a<5t 
and  be  adled  upon  otherwise  than  by  pulls  and  pushes, 
which,  in  ordinary  experience,  constitute  the  only  mode  in 
which  it  can  make  or  receive  impressions.  On  the  former 
theory  Spirit  must  have  material  attributes ;  on  the  latter 
Matter  must  have  spiritual  attributes.  But  Spirit  with 
material  attributes  is  conscious  Matter ;  while  Matter  with 
spiritual  attributes  is  corporeal  Spirit.  On  either  supposition 
one  of  the  two  Entities  is  superfluous.        ^,^,^^^ ,,Google 
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The  name  of  the  Entity  at  which  we  have  at  last  arrived 
is  of  very  little  importance,  so  long  as  we  clearly  recognise 
the  fa(5ls.  Dr.  Lewins,  the  founder  of  Hylo-Idealism,  terms 
it  matter,  and  I  adopt  his  nomenclature  as  the  simplest  and 
least  misleading.  To  speak  of  "  Spirit "  with  Hegel,  or 
"  Will  "  with  Schopenhauer,  seems  to  imply  the  necessary 
possession  of  mind  or  volition,  and  Herbert  Spencer's 
"  Unknowable  "  has  more  than  a  tinge  of  mysticism. 

Not  only  may  an  animal  exist  in  an  unconscious  state, 
but  we  are  entitled  to  decide  from  analogy  that  a  similar  in- 
dependent existence  may  be  ascribed  to  objeAs  which,  so  far 
as  we  know,  are  always  unconscious,  as  plants  and  stones. 
The  so-called  **  external "  world  is  restored  to  reality,  and, 
in  spite  of  Mr.  Billing's  fears,  geology  and  astronomy  are 
quite  at  liberty  to  enter  the  service  of  Hylo-Idealism. 

Every  man's  world  is  produced  by  the  interaction  of  his 
nervous  system  with  other  matter ;  but  it  is  the  a6tivity  of 
the  brain  that  brings  the  world  into  consciousness,  and 
prescribes  the  forms  of  space,  time,  and  causality  under 
which  it  shall  appear.  It  is  the  material  brain  that  gives 
light  and  shade,  form  and  colour,  extension  and  solidity  to 
the  Cosmos ;  it  is  the  material  brain  that  procreates  the 
beauty  which  we  love  and  the  sublimity  which  we  worship. 
Change  the  human  organism,  and  you  have  changed  the 
visible  and  tangible  Universe. 

Schopenhauer  expresses  this  with  great  clearness.  ''  Suns 
and  planets,"  he  says,  "  without  an  eye  that  sees  them,  or 
an  understanding  that  knows  them,  may  indeed  be  spoken 
of  in  words;  but  for  the  idea,  the  words  are  absolutely 

meaningless The  existence  of  this  whole  [pheno- 

menalj  world  remains  ever  dependent  upon  the  first  eye 
that  opened,  even  if  it  were  that  of  an  insedl.  For  such  an 
eye  is  a  necessary  condition  of  the  possibility  of  knowledge, 
and  the  whole  world  exists  only  in  and  for  knowledge,  and 
without  it  is  not  even  thinkable." 

C.N. 
(Constance  Ardbn.) 
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11.    WOHLER    AND    LIEBIG. 
By  Miss  Kate  Windschbid. 

tHE  names  Wohler  and  Liebig  are  so  inseparably  united 
that  their  friendship,  which  has  found  its  fullest  ex- 
pression in  their  letters  to  each  other,  claims  our 
sympathy  to  a  high  degree.  The  correspondence  has  been 
for  the  greater  part  preserved,  and  will  probably  be  published 
ere  long.  Prof.  HofQ(iann  has  made  known  a  considerable 
number  of  the  letters  in  his  essay  *'  In  Memoriam  of  Fried- 
rich  Wohler."  By  his  kind  permission  I  am  enabled  to 
make  the  English  public  acquainted  with  such  parts  of  this 
in  every  respedt  highly  interesting  correspondence  as  refer 
to  the  deep-rooted  love  and  respedt  which  united  the  two 
friends,  excluding  all  scientific  topics. 

At  the  time  when  the  two  men  became  acquainted 
Wohler  was  Professor  at  the  School  of  Industry  at  Berlin, 
and  Liebig  Professor  at  Giessen.  They  first  met  at  Frank- 
fort in  the  house  of  a  common  friend,  and,  though  their 
intercourse  was  but  short,  they  parted  firmly  convinced  of 
having  found  a  friend  for  life. 

Liebig  to  Wohler. 

(Answer  to  a  letter  not  preserved.) 

"  Giessen,  February  ii,  1829. 

"  Dear  Doftor, — Your  kind  letter  of  January  20th,  which 
I  have  duly  received,  has  given  me  the  greatest  pleasure,  as 
a  proof  of  your  lasting  friendship.  Be  assured  that  I  fully 
respond  to  your  feelings,  and  that  the  few  hours  we  spent 
together  at  Frankfort  will  ever  be  a  most  agreeable  reminis- 
cence to  me.  I  am  fully  convinced  that  our  friendship  will 
never  be  subjeA  to  an  interruption  by  the  skirmishes  we 
have  had  or  may  have  again 

**  I  am  sorry  to  hear  that  you  are  unwell.  I  have  suffered 
for  years  from  the  same  complaint,  which  forced  me  to  put 
a  stop  to  all  work  in  my  laboratory.  You  will  learn  to  take 
care  of  yourself  only  when  you  shall  have  a  family  of  your 
own,  and  I  wish  with  all  my  heart  that  this  may  soon  be  the 
case.  You  will  then  attach  more  importance  to  your  health, 
which  must  be  precious  to  everybody  that  has  a  heart  for 
Science.  I  look  forward  with  joy  to  a  line  from  you. 
"  Believe  me  unchangeably  yours, 

"  Liebig." 
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Wohltr  to  Liebig. 

"  June  8, 1829. 

*'  Dear  Professor, — Mr.  Poggendorff  has  communicated  to 
me  the  contents  of  your  last  letter,  and  I  am  glad  thus  to 
find  an  opportunity  of  continuing  the  correspondence  that 
was  begun  last  winter.  Really  there  must  be  a  demon  in 
the  case,  who  takes  a  certain  pleasure  in  bringing  us  into 
collision  by  our  work,  and  in  making  the  public  believe  that 
we  are  adversaries  seeking  for  apples  of  discord.  He  shall 
not  succeed,  however.  If  you  like  we  might  begin  jointly 
some  chemical  work,  and  publish  the  results  under  both  our 
names.  The  choice  of  the  theme  I  leave  entirely  to  you. 
At  the  end  of  July  I  hope  to  go  to  Frankfort,  and  to  stop  at 
Giessen,  in  order  to  have  the  pleasure  of  being  once  more 
in  your  company." 

Liebig  to  Wohler. 

**  Giessen,  June  iz,  1829. 

"  Your  letter  of  the  8th  of  June  has  given  me  great 
pleasure.  I  joyfully  accept  your  proposal  of  treating  in 
communion  the  same  subje(5t,  and  shall  be  most  happy  to 
see  you  here  in  July,  when  we  can  talk  over  the  ways  and 
means  more  closely." 

Only  a  few  months  later  the  friends  are  enabled  to  publish 
the  results  of  their  researches.  There  appeared  in  1830  the 
first  work  that  bears  at  its  head  the  joint  names  of  Wohler 
and  Liebig  (**  On  the  Composition  of  Mellitic  Acid  "). 

In  1830  the  Swedish  savant  Berzelius  visited  Germany, 
and  Wohler  was  most  happy  to  bring  his  friend  into  con- 
nexion with  his  former  teacher,  to  whom  he  was  bound  by 
the  strongest  ties  of  gratitude. 

Wohler  to  Liebig. 

"  Berlin,  August  25, 1830. 

'*  Only  a  few  lines  in  haste,  dtar  friend,  to  inform  you  that 
Berzelius  has  arrived  here  yesterday.  We  all  wish  that  you 
might  go  by  Berlin  on  your  way  to  Hamburg.  It  would  give 
great  pleasure  to  Berzelius,  who  has  charged  me  to  beg  you 
in  his  name  to  comply  with  our  request." 
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Licbig  to  Wohler. 

"  Giessen,  August  28,  1830. 

''  Your  idea  that  I  should  go  by  Berlin  to  Hamburg  is  very 
tempting,  but  impradlicable.  A  Professor  at  Berlin  can 
afford  many  things  from  which  a  Professor  at  Giessen  must 
desist.  Even  my  journey  to  Hamburg  is  a  sacrifice  in  pecu- 
niary respefl.  My  heart  is  heavy  at  the  thought  that  I  shall 
not  be  allowed  to  pass  some  days  with  Berzelius,  you,  and 
our  other  friends,  but  I  comfort  myself  with  the  prospe<5t  of 
seeing  the  former  at  Hamburg," 

Liebig  to  Wohler. 

"  Giessen,  Oftober  12, 1830. 

''  I  am  back  again  at  Giessen  ready  for  any  work,  and 
longing  for  news  from  you.  My  journey  to  Hamburg  was 
successful  in  every  respedt.  Berzelius  has  received  me  in 
the  kindest  manner,  and  has  authorised  me  to  communicate 
with  him  by  letter.  I  only  regret  my  opportunities  for  con- 
fidential conversation  with  him  having  been  so  few.  He  has 
quite  won  my  heart  by  his  amiable  and  unpretending  ways, 
and  I  perfectly  understand  your  attachment  to  him.  Every- 
thing would  have  been  perfedl  if  you  had  been  there." 

Wohler  to  Liebig. 

"  Berlin,  Odtober  13, 1830. 

"  Let  me  (first)  thank  you  sincerely  for  the  kind  lines  you 
sent  me  from  Hamburg,  which  gave  me  all  the  more  pleasure 
lor  their  being  written  on  the  same  sheet  with  those  from  a 
friend,  who  has  long  wished  to  make  the  acquaintance  of  a 
man  for  whom  he  entertains  the  highest  consideration." 

The  following  letter  must  be  the  answer  to  one  written  by 
Wohler,  which,  however,  is  not  to  be  found  in  the  papers  in 
hand.  We  can  guess,  though,  pretty  well  at  the  nature  of 
the  "  proposal "  which  Wohler  has  made  to  Liebig,  for  in 
all  the  following  letters  (according  to  the  German  custom) 
the  brotherly  "  thou  "  has  taken  the  place  of  the  conven- 
tional "  you." 
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Liebig  to  Wohler. 

"  Giessen^  Odlober  19,  1830. 
"  I  wish  I  could  sufficiently  express  the  pleasure  which 
your  last  letter  has  given  me.  I  need  not  add  that  I  most 
sincerely  accept  your  proposal.  I  love  you  as  if  the  ties 
which  bind  us  had  united  us  from  our  very  youths  and  I 
always  did  find  it  difficult  not  to  speak  in  my  letters  to  you 
the  language  of  intimacy.  You  may  be  convinced  that  I 
am  yours  with  all  my  heart,  and  that  our  friendship  greatly 
contributes  to  my  happiness.  All  I  fear  is  that  you  will  by- 
and-bye  think  less  highly  of  me  when  you  will  have  become 
aware  how  very  limited  is  the  knowledge  I  have  acquired. 
You  complain  of  the  translation  of  Berzelius's  writings, 
which,  as  you  say,  takes  up  all  your  time,  and  makes  work 
of  your  own  almost  an  impossibility.  Dearest  friend,  I  have 
long  grieved  to  see  that  you  waste  your  time  on  things  which 
are  unworthy  of  yourself,  and  I  regret  it  all  the  more  as  I 
foresee  that  they  will  soon  deprive  me  of  your  co-operation 
in  our  common  work.  To  the  deuce  with  your  scribbling ; 
and  to  the  laboratory,  where  your  place  is,  with  yourself." 

Wohler  to  Liebig. 

"  Berlin,  November  17,  1830. 
"You  scold  me  for  over-burdening  myself,  dear  friend, 
without  considering  that  life  is  much  more  expensive  here 
than  at  Giessen.  Believe  me,  that  if  this  were  not  the  case 
translations  and  ledlures  might  go  to  the  devil  for  all  I  care. 
I  undertook  the  task,  however,  at  a  period  when  I  had  much 
more  time  to  spare  and  a  very  small  income,  and  now  I  am 
in  honour  and  out  of  gratitude  for  Berzelius  bound  to 
finish  it." 


The  letter  from  Liebig  to  which  Wohler  refers  in  the  fol- 
lowing lines  is  not  to  be  found  in  their  correspondence. 
Undoubtedly  Liebig  has  again  reproached  his  friend  with 
working  too  much. 

Wohler  to  Liebig. 

"  Berlin,  December  18,  1830. 
"  Was  there  ever  anything  more  funny  than  the  terms  on 
which  we  stand  ?    We  are  intimate  friends,  we  work  to- 
gether, we  behave  rudely  or  amiably  as  the  occasion  offers, 
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and  yet  neither  has  a  very  clear  idea  what  the  other  is  like  ; 
though  this  is  hardly  astonishing,  considering  the  lapse  of 
time  since  we  met.  These  thoughts  occur  to  me  while 
looking  over  your  last  letter,  which  contains  reproaches  that 
ought  to  provoke  me  if  they  were  not  wholly  unmerited,  and 
if  your  kind  intention  were  not  peeping  out  between  the 
lines.  All  this,  however,  is  necessary  to  keep  up  the 
humorous  side  of  our  friendship,  and  I  am  very  glad  that  it 
should  be  so,  and  that  Science  should  in  some  degree  profit 
by  it." 

In  1831  Wohler  resigned,  quite  unexpedledly,  his  functions 
at  Berlin.  The  reason  for  this  sudden  change  may  partly 
be  found  in  disagreeable  dissensions  with  his  colleagues,  and 
partly  in  his  being  overburdened  with  heterogeneous  work, 
which  hindered  his  indulging  in  scientific  occupation.  A 
school  of  industry  being  set  up  about  this  time  at  Cassel,  he 
accepted  the  proposal  of  going  there  as  a  teacher,  on  con- 
dition that  he  should  leAure  on  the  same  subject  as  at 
Berlin. 

In  December,  1831,  he  writes  to  Liebig: — "  Everything  is 
now  most  satisfaAorily  arranged  here,  and  my  position  at 
the  School  of  Industry  will  be  the  same  as  at  Berlin.  My 
heart  ached  when  I  was  offered  leave  of  absence  for  a  whole 
year  on  condition  that  I  should  stay,  but  for  honour's  sake 
I  could  not  adt  otherwise." 

In  1832  Wohler  entered  on  his  fun<5lions  at  Cassel ;  his 
innate  love  for  experimental  research  had  revived  after  a 
period  of  rest,  and  the  letters  of  the  two  friends  abound  in 
new  projeAs ;  they  both  know  perfectly  well  that  they  are 
mutually  dependent  on  one  another. 

In  the  midst  of  his  scientific  plans  Wohler  is  afflidled  by  a 
heavy  stroke  of  fate.  He  loses  his  young  wife  after  their 
having  been  united  only  for  two  years.  In  these  hard  times 
friendship  is  the  goal  which  opens  to  the  shipwrecked  men. 
Liebig  does  not  rest  until  he  knows  his  almost  despairing 
friend  safe  under  his  own  hospitable  roof ;  and  now  the  two 
men  work  for  the  first  time  side  by  side,  and  the  results  of 
their  efforts  are  deposed  in  the  admirable  work  on  Benzoic 
Acid. 

Wohler  to  Liebig. 

"  Cassel,  August  30, 1832. 

''  I  have  now  returned  to  my  dreary  solitude,  and  do  not 
know  how  to  thank  you  sufficiently  for  your  love.    I  have 
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been  supremely  happy  in  working  side  by  side  with  you, 
dear  friend. 

"  I  send  you  here  enclosed  the  essay  on  Amygdalic  Oil. 
The  writing  of  it  kept  me  longer  than  I  thought  it  would. 
I  beg  you  will  read  the  whole  with  great  attention,  and  es- 
pecially to  have  an  eye  on  the  ciphers  and  formula.  Please 
change  without  much  ado  what  does  not  suit  you.  I  often 
feel  that  something  is  not  as  it  ought  to  be,  but  I  cannot 
find  the  right  expression  for  it." 

In  1836  an  important  change  took  place  in  Wohler's  life. 
He  was  eledled  Professor  of  Chemistry  at  Gottingen, 
reaching  thus  the  goal  of  his  ambition — a  Professorship  at 
a  German  University.  With  renewed  zeal  Wohler,  seconded 
by  Liebig,  devoted  himself  now  to  scientific  researches,  and 
during  the  next  twenty  years  a  series  of  eminent  discoveries 
delighted  and  astonished  the  world. 

It  is  elevating,  indeed,  to  behold  the  mutual  endeavours 
of  the  two  savants  to  investigate  the  realm  of  Nature.  Their 
working  in  common  only  ceased  when  Liebig  began  to 
occupy  himself  with  the  application  of  chemistry  to  agri- 
culture and  physiology.  He  often  regretted,  in  after  times, 
having  abandoned  this  sphere  of  adtion,  and  the  sight  of 
the  brilliant  discoveries  which  Wohler  was  continually 
making  awakened  in  his  breast  a  feeling  of  regret.  It  is 
called  forth  by  the  consciousness  of  having  exchanged  a 
field  of  work  where  laurels  bloom  for  one  covered  with 
thorns.  His  letters  from  the  years  1857  to  i860,  when  he 
lived  already  as  a  Professor  at  Munich,  fill  us  with  deep 
sympathy. 

Liebig  to  Wohler. 

"  Munich,  April  15,  1857. 
"  Your  letters  of  the  5th  and  of  the  15th  sound  in  my 
ears  like  a  fairy  tale.  My  youth,  years  that  are  past,  times 
that  have  died  away,  arise  in  me  and  remind  me  of  the  time 
when  we  worked  side  by  side,  joyfully  and  without  envy. 
You  have  kept  your  mind  unspotted,  you  are  able  to  procure 
for  yourself  an  enjoyment  that  is  ever  new,  while  I  feel  as 
though  I  were  a  deserter,  a  renegade  who  has  forsaken  his 
religion.  I  have  left  the  highway  of  Science,  and  my  en- 
deavours to  be  of  some  use  to  physiology  and  agriculture 
are  like  rolling  the  stone  of  Sisyphus, — it  always  falls  back 
on  my  head,  and  I  sometimes  despair  of  being  able  to  make 
the  ground  solid." 
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And  in  November  of  the  same  year : — 

'^  I  admire  you  and  vour  splendid  works.  How  happy 
you  are  in  your  sphere  I  I  am  younger  than  you,  and  yet 
far  duller.  You  are  like  that  man  in  the  Indian  Fairy  Tale 
out  of  whose  mouth  dropped  branches  of  roses  when  he 
laughed,  while  I  am  condemned,  together  with  the  agricul- 
turists, to  pour  water  into  the  barrel  of  the  Daneides.  All  I 
do  is  in  vain  ;  I  am  wasting  my  best  forces,  without  being 
cheered  by  any  success  whatever.'* 

A  great  many  of  the  letters  exchanged  between  Wohler 
and  Liebig  refer  to  the  travels  they  undertook  at  different 

Periods.     In  1843  Wohler  made  his  first  journey  to  Italy, 
'he  enthusiasm  which  the  southern  world  excited  in  him  is 
reflected  in  a  letter  to  Liebig,  written  on  his  return. 

WohUr  to  Liebig. 

"  Gottingen,  Odlober,  1843. 
"  I  am  safely  back  again  at  home,  and  do  but  regret  that 
you  have  not  been  with  me.  I  have  derived  both  pleasure 
and  instrudlion  from  this  journey,  the  scenery  as  well  as  the 
people  being  entirely  new  to  me.  It  is  worth  while  making 
the  voyage  if  it  were  only  in  order  to  enjoy  that  view  of  the 
blue  Adriatic  Sea  from  the  heights  of  Optschina,  and  the 
drive  down  the  mountain  between  olive  and  fig  trees." 

In  1846  and  1847  W6hler  went  again  to  Italy,  both  times 
extending  his  journey  as  far  as  Naples.  When  he  prepared 
to  go  for  the  second  time  to  this  beautiful  country,  he  tried 
in  vain  to  persuade  Liebig  to  accompany  him.  "  Your  pro- 
posal to  go  to  Naples,"  he  writes  in  June,  1847,  "  is  very 
tempting,  but  I  am  so  inconceivably  dull  that  I  cannot  make 
up  my  mind.  I  am  tired  of  strange  faces,  and  not  inclined 
to  worry  myself  by  speaking  French.  After  all,  what  good 
will  it  do  to  me  to  have  looked  into  the  crater  of  Mount 
Vesuvius  ?" 

Wohler  to  Liebig. 

"  Gottingen,  July  22,  1847. 
''  It  is  actually  a  relief  to  me  to  find  you  too,  for  the  time 
being,  so  very  tired  of  chemistry.  You  cannot  imagine  how 
weary  I  am, — how  sick  of  the  whole  concern.  Some  parts 
make  me  yawn  when  I  think  of  them.  What  is  the  cause 
of  this  weariness  ?  Have  we,  then,  turned  already  so  very 
old? 
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**  At  any  rate  it  is  high  time  for  us  to  take  a  good  airing, 
to  bathe  ourselves  in  the  pure  mountain  air,  and  to  keep 
away  for  some  time  from  eveiything  like  chemistry.  Your 
invitation  to  the  Odenwald  is  very  tempting,  but  Nature 
there  is  on  too  small  a  scale  for  me.  If  I  am  to  recover  I 
must  have  the  sea  and  snow-covered  mountains.  Why 
won't  you  come  to  Naples  with  me  ?  The  beauty  and 
splendour  of  that  scenery  are  beyond  all  description,  and  to 
have  stood  on  the  brink  of  a  volcano  is  worth  something, 
for  all  you  say." 

In  vain ;  Liebig  is  not  to  be  persuaded,  so  Wohler  is 
forced  to  undertake  the  journey  in  company  of  another 
friend. 

Wohler  to  Liebig. 

"  Mentone,  March  30,  1870. 
"The  heaven  is  grey  to-day;  the  wind  is  in  the  east; 
from  our  windows  we  can  hear  the  loud  surging  of  the  sea ; 
swarms  of  sea-gulls  seek  for  their  prey  on  the  dancing 
waves.  In  the  end  one  gets  tired  of  looking  at  all  this,  and 
is  quite  content  to  take  up  a  book  or  to  settle  down  to  letter- 
writing.  I  am  not  allowed  to  go  out  to-day,  having  caught 
cold  on  a  drive  to  Nice,  on  a  day  when  the  heat  was  very 
great.  I  won't  tire  you  with  a  description  of  our  journey, 
which  was  rather  cold  until  we  came  to  the  sea,  to  Toulon, 
where  we  plunged  all  at  once  into  an  abundance  of  warmth 
and  green  leaves.  There  is  hardly  anything  more  beautiful 
than  the  railway  road  along  the  coast,  with  the  view  on  the 
blue  sea,  with  its  bays  and  promontories.  At  Toulon  we 
saw  the  first  date  trees,  which  stand  out  so  clearly  against 
the  blue  sky  and  the  sea.  Mentone  is  but  a  small  town, 
built  partly  up  the  steep  coast,  and  containing  several  good 
hotels,  with  beautiful  gardens  by  the  sea.  In  the  early 
morning,  when  the  sun  has  not  yet  quite  risen  and  the  air 
is  clear,  we  can  see  quite  distinctly  from  our  windows  the 
hilly  coast  of  Corsica." 

When  Wohler  is  by  adverse  circumstances  denied  the 
pleasure  of  travelling  with  Liebig,  he  flies  to  the  Lake  of 
Geneva,  to  his  beloved  Montreux.  In  letters  to  his  friend 
he  often  speaks  of  that  most  beautiful  spot  "  offering  the 
view  on  the  glorious  blue  lake  and  the  mountains  of  Savoie.** 

In  January,  1872,  after  having  gazed  from  the  window  of 
his  study,  the  garden  covered  with  snow,  and  the  leafless 
trees  that  look  like  broomsticks,  he  writes  to  Liebig : — 
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''  It  is  quite  warm  already  at  Montreux,  and  the  most 
glorious  spring  weather.  I  long  for  the  blue  lake  and  the 
beautiful  mountains^  and  quite  understand  that  Davy  and 
Faraday  should  have  loved  this  spot  so  well." 

A  slight  indisposition  which  befel  him  in  spring  obliged 
Wohler  to  put  ofif  the  desired  journey  to  the  autumn  of  the 
same  year.  Liebig  was  prevented  from  accompanying  him 
by  the  preparation  for  an  academic  speech. 

Wohler  to  LieUg. 

"  Vernex,  September  i8, 1872. 
**  It  is  four  days  since  we  have  settled  down  here  in  one  of 
the  most  comfortable  boarding-houses,  with  a  large  garden 
close  by  the  water.  The  mountains  of  Savoie  are  steeped 
in  light,  the  lake  is  perfedWy  tranquil,  and  we  enjoy  with  all 
our  might  this  short  space  of  untroubled  existence.  At 
noon,  indeed,  the  heat  is  very  great,  and  we  are  obliged  to 
seek  the  shade  of  the  big  plane  trees  by  the  lake." 

Liebig  to  Wohler. 

**  Munich,  September  22,  1872. 
**  Your  letter,  which  pictures  so  vividly  your  residence  at 
Vernex  and  Montreux,  has  given  me  great  pleasure,  as  it 
clearly  shows  that  the  air,  the  lake,  and  the  comfortable 
lodgings  have  strengthened  your  health.  I  am  very  sorry 
that  we  have  not  met  this  autumn.  I  had  looked  forward 
so  much  to  your  coming  to  see  us  on  your  way  back." 

Again  and  again  the  delight  which  Wohler  took  in  the 
contemplation  of  Nature  is  reflected  in  his  letters  to  Liebig, 
breaking  forth  in  exultation  when  he  speaks  of  the  South  of 
Italy  :— 

"  On  the  highest  summit  of  the  Blue  Mountain  stands  the 
palace  of  Tiberius,  in  whose  shade  I  ate  splendid  grapes  and 
figs,  while  two  brown-faced  girls,  the  guides  of  our  horses, 
danced  the  Tarantella  to  the  sound  of  the  tambourine.  The 
view  from  there  on  the  blue  sea,  on  the  gulfs  of  Naples  and 
Salerno,  on  the  promontory  where  Circe  tried  by  her  singing 
to  seduce  Ulysses,  is  something  heavenly  in  its  beauty, — 
words  are  not  strong  enough  to  describe  this  splendour." 

'  Besides  the  repeated  journeys  to  Italy,  Wohler  visited 
England  in  1835.  Though  the  letter  in  which  he  describes 
his  stay  is  not  addressed  to  Liebig,  but  to  Professor  Dr. 
Hofmann,  it  may  be  yet  of  interest  to  an  English  public : — 

Digitized  by  VjOOQIC 


1884J  WohUr  and  Liebig.  715 

"  I  shall  always  remember  with  pleasure  the  journey  I 
made  to  England  in  1835.  ^^  visited  several  technical 
establishments  at  Worcester^  Birmingham,  and  Manchester, 
and  travelled  to  Liverpool  by  railway,  the  only  one  that 
then  existed  in  England,  and  which  excited  our  wondering 
admiration.  Faraday,  who  received  us  most  amiably,  and 
conducted  us  personally  through  several  manufadlories,  had 
provided  us  with  letters  of  recommendation.  When  we  first 
visited  him  he  took  me  for  the  son  of  the  Wohler  he  had 
heard  of,  because  I  was  so  thin  as  to  look  very  young.  In 
London  we  saw  Prout,  in  Manchester  the  old  Dalton/' 


Let  us  now  dwell  for  a  moment  on  those  letters  which 
speak  of  the  mutual  respedt  and  love  of  the  two  savants. 
How  sincere  a  friendship  united  them  is  proved  by  their 
readiness  to  give  and  to  take  advice.  It  is  especially  Liebig 
who  consults  his  friend  in  every  doubtful  case.  He  pub- 
lishes nothing  without  having  first  asked  his  opinion. 

Liebig  to  Wohler. 

''  Giessen,  March  20, 1841. 

"  Your  letter  has  been  a  great  comfort  to  me.  If  you 
consider  how  great  an  influence  you  exercise  on  my  ideas 
and  on  my  work,  how  a  mere  point  of  interrogation  from 
you  sets  me  off  on  a  train  of  thought,  you  can  well  imagine 
my  joy  on  finding  that  your  former  experiences  have  led  you 
to  no  conclusions  that  are  contrary  to  those  at  which  I  have 
arrived.  If  your  intelligence  does  not  tell  me  that  I  am  on 
the  wrong  track— and  that  was  exaftly  what  I  wished  to 
hear — I  have  courage  enough  to  proceed. 

"  I  have  spent  a  whole  day  in  developing  to  you  my  views 
on  alimentation  and  respiration.  You  will  see  that  they  are 
contrary  to  everything  which  I  have  formerly  admitted,  but 
I  am  convinced  of  their  correctness,  and  verily  believe  that 
they  form  the  foundation  of  physiology  and  pathology." 

How  great  a  treasure  Liebig  possessed  in  the  friendship 
of  his  companion  is  best  shown  by  the  remonstrances  which 
Wohler  is  never  tired  of  making  to  his  vehement  friend. 
The  following  letter  he  addressed  to  him  in  the  beginning  of 
the  quarrel  between  Liebig  and  Mitscherlich  : — 
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"  Cassel,  March  3,  1834. 

"  I  have  just  received  a  letter  from  Poggendorff,  who  ur- 
^ntly  desires  me  to  join  him  in  begging  you  to  leave  your 
paper  against  Mitscherlich  unfinished.  Though  he  has 
communicated  to  me  its  contents  only  quite  in  general,  I 
am  horrified  at  the  thought  of  the  scandal  you  are  about  to 
begin.  Granted  that  you  are  perfedlly  in  the  right,  that 
scientifically  as  well  as  personally  you  have  cause  to  com- 
plain, by  doing  this  you  stoop  from  the  elevated  position  in 
which  posterity  will  see  you  to  a  vulgar  sphere,  where  the 
lustre  of  your  merits  is  sullied.  I  hope  you  won't  believe 
that  I  want  to  flatter  you.  Do  not  think  that  your  attacks 
will  harm  Mitscherlich  in  the  eyes  of  the  world ;  his  real 
merits,  which  even  you  must  acknowledge,  will  always 
secure  him  an  honourable  place,  and  as  in  France,  as  well 
as  in  Germany,  you  have  the  repute  of  being  quarrelsome, 
the  unfavourable  opinion  will  fall  back  on  yourself. 

"  Transport  yourself  into  the  year  1900,  and  let  us  sup- 
pose that  Mitscherlich  has  taken  no  notice  of  your  attacks, 
and  established  his  reputation  still  more  firmly  by  success- 
ful discoveries.  What  would  you  think  of  yourself,  what  of 
him,  in  reading  about  the  quarrels  of  the  year  1834  ?  What 
is  the  good  of  it  ?  You  will  annoy  Mitscherlich  a  little, 
amuse  the  public,  embitter  your  life,  and  ruin  your  health. 
Believe  me  that  people  will  only  look  upon  these  contests  as 
the  outbreaks  of  a  paltry  spirit.  Good-bye,  dear  friend,  and 
don't  be  angry  at  my  sincerity." 

WoKler  to  Liebig. 

**  Gottingen,  March  9, 1843. 

**  To  contend  with  Marchand  or  with  somebody  else  will 
do  you  no  good  whatever,  and  be  of  little  use  to  Science. 
It  only  makes  you  angry,  and  hurts  your  liver. 

"  Think  of  the  year  1934  :  what  will  it  matter,  then, 
whether  we  have  lived  in  peace  or  in  enmity  ?  who  will  then 
care  for  your  quarrels,  for  the  sacrifice  of  your  health  and 
spirits,  in  the  cause  of  Science  ?  Nobody ;  but  your  ideas, 
the  new  fafts  which  you  have  discovered, — that  is  what  will 
rest  in  the  memory  of  men,  what  will  always  be  acknow- 
ledged." 

A  quality  especially  charadleristic  of  Wohler,  and  which 
rendered  him  especially  dear  to  his  friends,  was  his  perfedl 
modesty.    With  the  utmost  energy  he    refuses  what  he 
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believes  to  be  unmerited  distindlion,  and  in  measure  as  he 
keeps  his  own  self  in  the  background  the  merits  of  others 
are  brought  forward  by  him. 

x\t  the  time  when  Liebig  had  published  the  Essays  in 
which  he  defends  his  views  on  Bacon,  Wohler  writes  to 
him : — 

^*  I  have  read  them  with  great  pleasure  and  with  real 
admiration  of  your  talents,  which  manifest  themselves  also 
in  this  line.  It  is  not  want  of  interest,  but  want  of  pradlice, 
which  makes  me  slower  than  you  in  entering  into  such 
questions.  The  power  of  imagination  is  tolerably  developed 
in  me,  but  as  to  reasoning  I  am  painfully  slow.  Nobody 
was  less  intended  by  nature  for  a  critic.  I  do  not  possess 
the  least  mathematical  (faculties)  and  philosophical  faculties, 
though  I  flatter  myself  of  having  a  tolerable  mechanism  for 
observing  in  my  brain." 

Gradually  the  day  has  begun  to  decline.  "  The  shades  of 
eve  are  falling  fast."  The  future  lies  no  longer  like  an  un- 
bounded plain  before  the  eyes  of  the  two  friends,  and  in 
their  letters  to  each  other  is  expressed  the  foreboding  of  the 
coming  night. 

Liebig  to  WohUr. 

**  Munich,  January  2,  i869« 

"  I  cannot  begin  the  new  year  without  expressing  the  wish 
that  heaven  may  grant  us  the  joy  of  spending  the  few  years 
we  have  still  to  live  in  untroubled  friendship.  The  in- 
creasing signs  of  old  age  warn  us  to  put  our  houses  into  order. 
We  are  rolling  on  an  inclined  plane,  and  the  end  is  not  far 
off,  but  nothing  will  ever  change  our  hearts." 

A  year  later  Wohler  writes  to  Liebig  : — 

•   **  Gottingen,  May  2,  1869. 

"  Life  seems  to  me  like  a  bad  comedy ;  it  bores  me,  and 
yet  I  do  not  like  to  leave  the  theatre,  because  I  always  hope 
that  something  better  may  come.  *  Give  me  back  my  youth,* 
says  the  poet  in  Faust." 

With  the  following  words  Liebig  greeted  his  friend  at  the 
close  of  the  year  1872,  when  the  shadows  of  the  coming 
separation  were  already  gathering  round  them  ;-^ 
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"  Mtlnichy  December  31,  1872. 

"  I  cannot  let  the  old  year  pass  away  without  expressing 
the  most  heartfelt  wishes  for  your  welfare  and  that  of  your 
family.  We  shall  not  many  times  more  be  able  to  wish 
each  other  a  happy  new  year ;  but  even  when  we  shall  have 
died  the  ties  which  bind  us  will  unite  us,  in  the  remembrance 
of  men,  as  an  example  of  two  savants  who  struggled  without 
envy  in  the  same  sphere,  ever  united  by  the  closest  friend- 
ship." 

Wohlef  to  Licbig. 

"Gottingen,  Odlober  30, 1872. 

**  Many  thanks  for  your  last  letter,  from  which  I  learned 
that  you  are  pretty  well.  It  is  a  great  bore  that  in  old  age 
one  is  obliged  to  attach  so  much  importance  to  the  state  of 
one's  health.  Thirty,  forty  years  ago  nobody  ever  thought 
of  asking  the  other  whether  he  felt  well.  In  youth  we  can- 
not imagine  that  life  can  ever  come  to  an  end,  and  it  would 
be  just  the  same  in  old  age  if  the  decrease  of  strength  did 
not  remind  man  of  his  approaching  end." 

On  April  3rd,  1873,  Wohler  received  the  last  letter  from 
his  friend,  whom  he  outlived  for  ten  years  :— 

"  I  meant  to  have  written  to  you  yesterday,  but  I  had  a 
wakeful  night,  and  spent  the  day  on  the  sofa  thinking  of 
you.  Is  it  possible,  I  wonder,  to  die  in  old  age  from  want 
of  sleep,  without  any  acute  illness  ?  The  lamp  goes  out 
gradually,  when  the  body  is  no  longer  fortified  by  the  vege- 
tative life  it  leads  during  the  night." 

On  the  i8th  of  April  the  news  of  Liebig's  death  reached 
Wohler  at  Hanau. 


The  correspondence  between  Wohler  and  Liebig,  of  which 
fragmentary  letters  have  been  produced  here,  embraces  a 
period  of  more  than  fifty  years,  and  fills  us  with  sincere  ad- 
miration for  them.  Not  a  word  in  these  hundreds  of  letters 
that  they  might  wish  not  to  have  written  ;  unselfish  friend- 
ship, true  love  of  mankind  pervade  these  leaves;  and, 
besides,  they  give  us  a  clearly  defined  pifture  of  the  two 
friends  so  widely  different  in  charafter,  and  yet  so  closely 
united. 

Liebig  a  fiery,  impetuous  spirit,  seizing  with  enthusiasm 
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every  new  idea,  obstinately  defending  his  convidtion,  yet 
grateful  to  whoever  convinced  him  of  his  error. 

Wohler  cool,  deliberate,  expressing  his  opinion,  but  after 
elaborate  examination  which  seems  to  exclude  the  possibility 
of  his  being  mistaken. 

Liebig  nervous,  flying  into  a  passion  at  a  slight  provoca- 
tion, and  consequently  often  engaged  in  violent  controversy. 

Wohler  passionless,  imperturbable,  a  sworn  enemy  of 
quarrels  and  disputes. 

The  qualities,  however,  which  they  both  possessed  in  an 
equally  high  degree  were  love  of  truth  and  loyalty.  Is  it 
then  astonishing  that  between  these  two  men,  that  were  so 
entirely  dissimilar,  there  should  have  blossomed  up  a  friend- 
ship which  both  reckoned  among  the  greatest  blessings  of 
their  lives.  Their  mutual  attachment,  which  was  based  on 
the  highest  personal  respedt,  has  become  to  all  who  have 
been'granted  the  favour  of  knowing  them  more  intimately 
a  model  for  emulation. 


III.    ON  THUNDERBOLTS. 

By  Colonel  the  Honourable  Arthur  Parnell  Gate  Royal 

Engineers.) 

3|LN  regard  to  the  true  meaning  of  the  expression  which 
AL  forms  the  title  of  this  paper  a  very  erroneous  idea 
seems  to  be  prevalent,  and  especially  among  men 
possessed  in  other  respe<5ls  of  scientific  attainments.  To  illus- 
trate this  statement  I  would  refer  to  the  following  instances. 
In  *'  Symons's  Meteorological  Magazine  "  for  August,  1880, 
the  editor,  Mr.  G.  J.  Symons,  F.R.S.,  then  President  of  the 
Royal  Meteorological  Society,  says  : — "  Thunderbolts  do  not 
exist.  I  have  been  trying  to  find  one  for  a  quarter  of  a 
century,  and  have  always  failed."  At  a  meeting  of  the 
North  of  England  Mining  Engineers*  Institute  at  Newcastle- 
on-Tyne,  in  December,  1883,  at  which  I  was  present.  Pro- 
fessor Lebour,  of  the  Durham  University  College  of  Physical 
Science,  informed  the  audience  that  a  thunderbolt  was  a 

Digitized  by  VjOOQIC 


720  On  ThunderboUs.  [December^ 

piece  of  iron  pyrites.  At  a  meeting  of  the  Royal  Institute 
of  British  Architedts  held  in  January,  1884,  Professor  D.  E. 
Hughes,  F.R.S.  (a  member  of  the  recent  **  Lightning  Rod 
Conference  "),  in  discussing  a  paper  I  had  just  read,  said  that 
he  had  long  been  trying  to  find  a  thunderbolt,  and  that  he 
should  much  like  to  see  one.  And  in  an  anonymous  article 
•*0n  Thunderbolts,"  in  the  "Comhill  Magazine"  for 
November,  1884,  a  writer  devotes  several  pages  in  attempt- 
ing to  demonstrate  that  thunderbolts  have  no  existence. 

Now,  in  all  these  cases  the  speakers  or  writers  have  taken 
for  granted  that  a  thunderbolt  is  the  same  as  a  ihunderstone, 
mz.,  a  material  projedlile  fabulously  supposed  in  some  of 
the  darker  ages  to  have  been  occasionally  emitted  by  a 
lightning  stroke.  On  what  grounds  such  a  confusion  of 
terms  should  have  been  permitted  to  develope  itself  among 
men  whose  special  business  it  is  to  keep  the  public  rightly 
informed  on  such  matters  baffles  my  comprehension.  For 
it  is  only  necessary  to  turn  to  any  standard  English  dic- 
tionary in  order  to  obtain  a  corredt  knowledge  of  the  real 
signification  of  the  old  English  words  thunderbolt  and 
thunderstone. 

Perhaps  the  readers  of  the  *'  Journal  of  Science  "  will 
pardon  me  if  I  here  adduce  verbatim  extracts  from  a  few  of 
these  classical  mines. 

(i).  Johnson's  Dictionary,  Todd's  Edition,  1827. 

Thunderbolt.    ''Thunder  and  bolt  as  it  signifies  an 

arrow.     Lightning.    The  arrows  of  Heaven." 
Thunderstone.    **  A  stone  fabulously  supposed  to  be 

emitted  by  thunder." 

(2).  Wbbstkr's  Dictionary,  1841.' 

Thunderbolt.  "A  shaft  of  lightning;  a  brilliant 
stream  of  the  electric  fluid  passing  from  one  part 
of  the  heavens  to  another,  and  particularly  from 
the  clouds  to  the  earth." 

Thunderstone.    A  stone,  otherwise  called  brontia. 

(3).    Craig's  Dictionary,  1848. 

Thunderbolt.    "A  brilliant  stream   of  the   eleftric 

fluid,  particularly  if  adting  in  a  direftion  towards 

earth." 
Thunderstone.    "  A  stone  fabulously  supposed  to  be 

emitted  by  thunder ;  they  are  a  crystallised  iron 

pyrites  of  cylindrical  form  found  in  all  chalk  beds." 

(4).  Chambers's  Dictionary,  1877. 

Thunderbolt,    *'  A  shaft  of  lightning  (particularly  if 
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passing  in  a  diredlion  towards  the  earth) ;  figura- 
tively, something  sudden  and  irresistible.*' 
Thunderstone.      **  A    variety    of   crystallized    iron 
pyrites." 

(5).  Worcester's  Dictionary,  1881. 

Thunderbolt.     "  A  brilliant  stream  of  lightning*    A 

bolt  of  lightning." 
Thunderstone.     "  A  stone  fabulously  supposed  to  be 
emitted  by  thunder.     Crystallized  iron  pyrites." 

Probably  these  quotations  will  be  considered  sufficient  to 
justify  the  charge  I  have  brought  forward,  and  to  render  it 
obvious  that  a  thunderbolt  is  in  reality  merely  a  lightning 
stroke.  I  propose,  however,  to  submit,  in  addition,  some 
quotations  from  our  two  great  wells  of  English  undefiled, 
«.«.,  The  Bible  and  Shakespeare's  Plays,  with  a  view  of 
showing  that  the  lexicological  interpretation  which  I  have 
just  enunciated  is  no  mere  pedantic  fancy  of  the  philologists 
who  compiled  these  didlionaries.  In  the  Scriptures  the 
term  is  only  once  mentioned;  but  that  once  is  cogently 
explicit.  In  Psalm  Ixxviii.,  48,  we  read :  **  He  gave  up  their 
cattle  also  to  the  hail,  and  their  flocks  to  hot  thunderbolts." 
That  the  translators  intended  to  use  this  expression  as 
synonymous  with  lightning  strokes  is  clearly  proved  by  the 
marginal  corredlion  which  substitutes  ''  lightnings "  for 
"  hot  thunderbolts." 

Shakespeare  uses  thunderbolt  or  bolt  in  the  ten  following 
instances. 

Tempest,  II.  2  [Caliban  loq.] .  '^  This  is  no  fish,  but  an 
islander  that  hath  lately  suffered  by  a  thunderbolt." 

As  You  Like  It,  I.  2  [Celia  loq.] .  "  If  I  had  a  thunder- 
bolt in  mine  eye,  I  can  tell  who  should  down." 

Henry  IV.  (Pt.  I.)  IV.  i  [Hotspur  loq.] .  *'  Come  let  me 
take  my  horse,  who  is  to  bear  me,  like  a  thunderbolt, 
against  the  bosom  of  the  Prince  of  Wales." 

Julius  Ccesar,  IV.  3.  [Brutus  loq.] .  '*  Be  ready,  gods, 
with  all  your  thunderbolts;  dash  him  to  pieces !" 

King  Lear,  III.  2  [Lear  loq.] .  '^  You  sulphurous  and 
thought-executing  fires,  vaunt  couriers  to  oak-cleaving 
thunderbolts,  singe  my  white  head  !" 

Antony  and  Cleopatra,  11.  5  [Cleop.  loq.]  •  "  Some  inno- 
cents 'scape  not  the  thunderbolt." 

Tempest,  V.  46.  [Prospero  loq.] .  "  To  the  dread  rattling 
thunder  have  I  given  fire,  and  rifted  *'  Jove's  stout  oak  with 
his  own  bolt." 
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Measure  for  Measure,  II.  2  [Isabella  loqj]  '*  Merciful 
heaven  1  thou,  rather,  with  thy  sharp  and  sulphurous  bolt, 
splitt'st  the  unwedgeable  and  gnarled  oak  than  the  soft 
myrtle." 

CoriolanuSy  V.  3  [Volumnia  log.] .  "  To  tear  with  thunder 
the  wide  cheeks  o'  the  air,  and  yet  to  charge  thy  sulphur 
with  a  bolt  that  should  but  rive  an  oak." 

Cymbeline,  V.  4  [Jupiter  loq.] .  "  How  dare  you,  ghosts, 
accuse  the  thunderer,  whose  bolt  you  know,  sky-planted, 
batters  all  rebelling  coasts  ?" 

I  would  suggest  that  in  no  one  of  these  extradts  does 
Shakespeare  give  the  reader  the  idea  of  any  other  adlion 
than  that  of  an  ordinary  lightning  stroke,  or  of  the  irre- 
sistible force  that  (with  the  utmost  physical  accuracy)  such 
a  stroke  may  figuratively  be  supposed  to  typify.  But  to 
render  it  more  certain  that  this  master  of  the  English 
tongue  knew  well  the  difference  between  such  a  stroke  or 
bolt  of  force  as  I  contend  he  has  in  the  foregoing  sentences 
been  alluding  to  and  the  material  bolt  of  which  a  thunder- 
stone  might  convey  the  impression,  I  will  now  give  two 
instances  in  which  the  poet  adlually  mentions  the  latter 
term. 

Cymbeline,  IV.  2  [Guiderius  log.]  •*  Fear  no  more  the 
lightning  flash."  [Arviragus  log.].  '*  Nor  the  all-dreaded 
thundcrstone." 

Julius  Casar,  I.  3  [Cassius  log.] .  ''And  thus  unbraced, 
Casca,  as  you  see,  have  bar'd  my  bosom  to  the  thunder- 
stone." 

Moreover,  if  my  researches  be  accurate,  Shakespeare, 
throughout  his  Plays,  only  makes  twelve  allusions  to 
strokes  of  lightning ;  in  no  less  than  ten  of  these  he  uses 
the  term  thunderbolt  to  set  forth  his  meaning ;  and  only  in 
two  of  them  does  he  employ  the  expression  lightning.  He 
mentions  this  last  word  altogether  on  fifteen  occasions,  of 
which  eleven  are  in  connexion  with  the  principal  physical 
element  of  lightning,  viz.,  light ;  two  are  in  respedt  of  its 
heating  qualities,  and  two  (as  aforesaid)  to  denote  the  stroke 
or  explosion  of  which  lightning  is  usually  the  accompani- 
ment. 

In  regard  to  the  use  of  the  term  thunderbolt  to  signify  a 
lightning  stroke,  by  writers  on  physical  science,  I  am 
under  the  impression  that  during  the  last  century,  and  long 
after  a  knowledge  of  eledtricity  had  spread  over  the  world, 
the  word  was  by  no  means  infrequently  availed  of,  but  at 
present  I  can  only  lay  my  hands  on  two  examples.     The 


1884.J  On  Thunderbolts.  7^3 

first  is  a  very  important  one,  and  consists  of  a  dictum  by  the 
famous  Dr.  Joseph  Priestley,  F.R.S.,  in  his  "  History  of 
Electricity,"  4th  edition,  Lrondon,  1775.  Speaking  of  the 
analogy  between  a  lightning  flash  and  the  eledlric  spark,  he 
observes :  *'  It  was  Dr.  Franklin  who  first  proposed  a 
method  of  verifying  this  hypothesis,  entertaining  the  bold 
thought"  .  .  .  "that  pointed  iron  rods  fixed  in  the  air, 
when  the  atmosphere  was  loaded  with  lightning,  might 
draw  from  it  the  matter  of  the  thunderbolt,  and  discharge  it 
without  noise  or  danger  into  the  immense  body  of  the 
earth.  [Hist.  p.  164] .  It  is  clear  that  the  "  matter  "  here 
alluded  to  is  the  eledlricity  causing  the  lightning  stroke,  or 
thunderbolt.  The  other  case  is  the  account  of  a  lightning 
stroke  at  Holbeck,  near  Leeds,  on  September  ist,  1672, 
when  a  child  (playing  with  others)  was  killed,  his  com- 
panions being  badly  burnt.  The  narrative  is  supplied  to 
the  '*  Philosophical  Transactions  of  the  Royal  Society"  (xxii., 
578)  by  Mr.  R.  Thoresby,  F.R.S.,  who  quotes  the  parish 
register  which  records  that  the  child  was  "  slain  by  a 
thunderbolt"  It  is  abundantly  clear  from  the  context  that 
there  was  no  stone  or  material  bolt  present,  and  that  neither 
Mr.  Thoresby  nor  the  parish  authorities  had  the  faintest 
idea  of  any  other  agency  than  that  of  an  ordinary  lightning 
stroke. 

But  perhaps  the  most  curious  circumstance  connedled 
with  the  mistaking  of  thunderbolts  for  thunderstones  is  the 
complete  manner  in  which  the  expressions  employed  by  the 
French  are  ignored.  It  is  hard  to  imagine  that  any  man 
should  allow  himself  to  be  accepted  as  an  authority  on  the 
science  of  lightning  strokes  who  had  not  studied  French 
works  on  the  subject,  but  it  is  certain  that  any  such  student 
could  not  but  have  noticed  that  the  French  almost  invariably 
use  the  term  la  foudre  to  designate  a  stroke  of  lightning, 
whilst  for  lightning  itself  they  employ  a  totally  different 
word,  viz,,  Veclair.  They  thus  differ  entirely  from  the 
slip-shod  English  practice  of  the  present  day  of  adopting 
the  term  lightning  both  for  the  stroke  and  also  for  its  flash 
or  luminous  accompaniment.  But  what  is  the  English 
translation  of  la  foudre — the  translation  given  by  every 
French  didlionary  ?  Why,  nothing  else  than  thunderbolt. 
It  would  appear  then  that,  whilst  originally  in  both  lan- 
guages a  scientific  distinction  was  maintained  between  the 
stroke  and  its  accompanying  light,  such  distinction  has  in 
recent  years  been  permitted  in  the  less  scientific  country  to 
drop,  and  that,  on  the  strength  of  this  negligence,  English 
men  of  science  have  lapsed  into  a  complete  ignorance  of  the 
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existence  in  their  language  of  a  word  corresponding  to 
la  faudre  in  the  French  tongue.  To  show  again  that  the 
term  thunderbolt  is  not  a  diAionary-maker's  refinement  for 
the  translation  of  la  foudre,  I  beg  to  call  attention  to  the 
English  version  of  Arago's  "  Meteorological  Essays/'  com- 
piled by  the  late  Sir  Edward  Sabine,  President  of  the  Royal 
Society  (London,  1855.)  In  this  translation  '^  la  foudre  " 
is  repeatedly  rendered  by  the  word  "  thunderbolt."  For 
instance,  "  Seneca  defined  thunderbolts  as  lightnings  that 
reach  the  ground  "  fp.  24  abridged] .  "  MaiFei,  Chappe,  and 
others,  deem  that "  .  .  .  "  thunderbolts  are  almost  always 
elaborated  on  the  ground."  [p.  loi.]  "  Thunderbolts  develope 
by  their  action,  in  the  places  where  the  explosion  takes 
place,  often  smoke,  and  almost  always  a  strong  odour." 
[p.  62]  **  I  admit,  without  reservation,  the  existence  of 
ascending  thunderbolts.**  [p.  176] .  And,  lest  it  should  be 
conceived  that  the  term  la  foudre  was  used  by  the  French 
for  thunderstones  as  well  as  for  thunderbolts,  I  may  here 
mention  that  their  expression  for  thunderstone  is  metSorolithef 
a  word  which  seems  to  give  the  so-called  thunderstone  what 
is  probably  its  true  scientific  status,  viz.,  that  of  a  meteorite 
or  aerolite. 

It  may  now,  however,  reasonably  be  asked  whether, 
supposing  the  word  ^'thunderbolt"  to  be  the  proper  English 
term  for  a  lightning  stroke,  it  is  even  then  an  expedient  one 
to  restore  to  general  use.  In  reply,  I  should  be  inclined  to 
give  my  opinion  in  the  negative.  An  erroneous  meaning 
having  once  been  attached  to  it  by  scientific  authorities, 
there  would  probably  be  some  difiiculty  in  rehabilitating  it 
with  its  corredl  signification,  and  I  think  that  the  expression 
lightning  stroke  would,  for  the  present,  and  until  our  know- 
ledge of  terrestrial  dynamics  becomes  enlarged,  be  more 
fitting  for  general  adoption.  But  I  would  submit  that  no 
objeftion  should  ever  be  urged  to  the  employment  by 
educated  men  of  the  legitimate,  old-fashioned  term  thunder- 
bolt,  should  they  desire  to  use  it.  And  I  would  urge  this 
the  more  particularly  inasmuch  as  I  think  that  the  word 
represents  with  scientific  accuracy  the  principal  charadler- 
istics  of  all  lightning  strokes.  These  appear  to  me,  so  far 
as  my  researches  have  extended,  to  be  first  a  clap  of  thunder 
of  exceeding  loudness,  and  secondly  a  figurative  bolt  or 
an'ow  of  irresistible  force  piercing  or  rending  the  materials 
with  which  it  comes  in  contaft.  There  are  on  record  several 
undeniable  lightning  strokes  or  thunderbolts  in  which  no 
lightning  has  been  seen  ;  but  I  doubt  if  any  strokes  can  be 
found  in  which  no  thunderclap  was  heard.     And  as  regards 
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the  second  charadleristic,  it  is  certain  that  the  records  of 
mechanical  force  or  violence  on  the  part  of  strokes  greatly 
outnumber  those  of  heating  aftion.  Probably  the  term 
which  eventually  will  be  found  to  combine  precision  and 
simplicity  in  the  highest  degree  will  be  earth  stroke;  for 
there  is  an  overwhelming  mass  of  evidence  to  show  that 
lightning  strokes  spring  from  the  earth,  and  that  the  direc- 
tion of  their  force  is  invariably  upwards.  In  fadl,  Nature 
in  this  matter  amply  testifies  to  the  theory  deduced  from 
laboratory  experiments  by  the  great  philosopher  Symmer 
125  years  ago. 

In  conclusion,  I  would  observe,  in  regard  to  the  article  in 
the  "  Cornhill  Magazine  "  already  alluded  to,  that  it  seems 
a  little  remarkable  that  any  man  of  ordinary  reasoning 
power  should  deliberately  write  a  paper  in  a  periodical  of 
reputation  purporting  to  prove  that  thunderstones  had  no 
existence.  Who  ever  for  a  moment  doubted  the  fadl  ?  He 
finishes  his  contribution  with  a  notice  of  lightning  rods,  and 
eulogises  what  he  considers  to  be  their  beneficent  acStion. 
It  is  not  easy  to  see  what  thunderstones  have  to  do  with 
these  apparatus ;  but  the  writer,  after  a  misleading  account 
of  their  origin,  winds  up  his  dissertation  on  them  with  the 
words,  "  from  the  moment  the  thunderbolt  was  safely  dead 
and  buried."  A  more  shallow  scientific  produdlion  than 
this  paper  it  would  be  difficult  to  conceive,  even  among  the 
contents  of  popular  magazines  usually  devoted  to  the 
interests  of  fidlion. 
November  6,  1884. 


IV.    AN    EXEGESIS    OF    DARWINISM. 
By  Oswald  Dawson. 

TmTPON  the  24th  of  November  last — that  is,  one  week 
^^^  ago — the  "  Origin  of  Species "  entered  upon  the 
second  quarter  of  a  century  of  published  existence. 
I  propose  to  celebrate  the  event  by  writing  an  exegesis ; 
sentimental  regard  for  this  period  of  years,  as  for  a  silver 
wedding,  being,  however,   perhaps  less   incentive  to  now 
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undertake  the  task  than  the  faA  that  the  colossal  statae  of 
Mr.  Charles  Darwin^  by  Mr.  Boehm,  which  is  to  be  ereAed 
in  the  British  Museum  (Natural  History),  is  nearly  finished. 
At  such  an  hour  a  definition  of  Darwinism,  sufficiently 
succinA  for  mnemonical  purposes  and  amply  substantiated 
by  copious  quotations,  may  be  especially  useful. 

The  word  Darwinism  has  divers  significations,  and  pro- 
bably to  many  persons  a  somewhat  indefinite  one.  It  may 
invoke  the  image  of  **  our  cousin  the  gorilla  "  rubbing  off  its 
tail  by  friAion,  or  elicit  a  taunt  that  we  cannot  specify  the 
whence  of  the  nebulae.  Some  persons  identify  Darwinism 
with  Natural  Seledlion,  others  with  Evolution,  while  Mr. 
Darwin's  approved  epitomiser  warns  us  that  "  we  must  not 
confuse  the  Darwinian  theory  with  Evolution  ;"  for  indeed 
we  **  cannot,  strange  as  this  may  seem,  call  Charles  Darwin 
an  Evolutionist ''  when  rightly  employing  that  term.  In  a 
pamphlet  on  **  England  and  Egypt "  Mr.  B.  Fossett  Lock, 
of  the  Positivist  School,  *'  analysed  the  Liberal  party  .  •  . 
into  four  groups,  .  .  .  Whig,  Nonconformist,  Darwinian, 
and  Positivist."  Long  ago  **  the  expression  '  Darwinism  * 
(as  employed  for  example  by  the  poet  Coleridge  when 
writing  on  Stillingfleet)  was  accepted  in  England  nearly  as 
the  antithesis  of  sober  biological  investigation.''  Sir  Wm. 
Thomson  "  out-Darwined  Darwin  "  in  suggesting  the  dis- 
persal of  living  germs  from  another  planet.  Prof.  Huxley 
doubts  if  he  can  ever  have  seen  one  of  Dr.  St.  George 
Mivart's  "  absolute  and  pure  Darwinians  "  alive.  According 
to  one  critic  Prof.  Huxley  **  is  much  more  Darwinian  than 
Mr.  Darwin  himself;  "  according  to  another  critic  "  Darwin 
himself  is  not  a  good  Darwinian,"  inasmuch  as  "  Darwinism 
is  becoming  Owenism."  To  these  significations  of  Dar- 
winism must  be  added  the  following  definition  : — 

From  one  to  at  most  ten  {vide  Sedlion  i,  infra)  pre- 
Cambrian  (v.  2,  infra)  presumably  unicellular  organisms 
(v.  3),  created  (v.  4)  and  vivified  by  the  Creatbr's  breath 
(v.  5),  have  arisen  without  any  subsequent  interference  (v.  6), 
and  we  can  hardly  believe  otherwise  than  without  beneficent 
guidance  (v.  7),  the  strudlures  and  the  bodily  and  mental 
(v.  8)  adlivities  of  all  organisms,  by  the  accumulation, 
mainly  by  Natural  Sele(5lion  (v.  9),  of  variations  so  minute 
as  to  be  appreciable  only  to  well-trained  eyes  (v.  10),  occur- 
ring in  correlation  but  not  in  co-ordination  with  related  vari- 
ations (v.  II)  affe(5ling  single  individuals  (v.  12),  inducing 
intermittent  modification  (v.  13),  and  being  determined  in 
their  nature  by  an  innate  idiosyncratic  plasticity  (v.  14),  the 
chief  ultimate  cause  of  which  is  probably  the  accumulating 
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adlion  of  changing  conditions  upon  the  parents,  but  more 
especially   remoter  ancestors,   of   the    varying    individual 

(v.  15)- 

1.  "  It  is  immaterial  whether  or  not  it  be  accepted  "  that 
"  some  one  primordial  form  ''  or  several  forms  commenced 
the  career  of  life  upon  this  earth. — ("  Origin  of  Species,"  * 
p.  425).  Analogy,  which  "  may  be  a  deceitful  guide  "  (p.  424), 
and  Maupertuis's  axiom  of  least  aftion  (p.  423,  i.,  13)  favour 
the  former  view.  Mr  Darwin  "  believes  that  animals  are 
descended  from  at  most  only  four  or  five  progenitors,  and 
plants  from  an  equal  or  lesser  number  "  (p.  424),  tho.ugh 
"  he  does  not  wish  to  lay  much  stress  upon  the  greater  sim- 
plicity of  the  view  of  a  few  forms  or  of  one  form  only  having 
been  originally  created,  instead  of  innumerable  miraculous 
creations  having  been  necessary  at  innumerable  periods  " 
(i.,  12). 

2.  It  was  not  that  each  geological  epoch  was  honoured  by 
the  vivification  of  a  prototype  ;  the  several  prototypes  were 
"  some  few  beings  which  lived  long  before  the  first  bed  of 
the  Cambrian  system  was  deposited  **  (p.  428). 

3.  "  A  cabbage  may  have  been  the  parent  plant,  a  fish  the 
parent  animal — it  may  have  been  a  whale,"  remarked  the 
"  Athenaeum  ;"  and  I  once  read  that  in  Church  Congress  a 
Fellow  of  the  Royal  Society  had  solemnly  urged  the  claims 
of  the  elephant.  And,  indeed,  what  more  natural  supposi- 
tion than  that  Mr.  Darwin  assumed  a  plurality  of  prototypes 
to  account  for  the  wider  differences  between  the  several  sub- 
kingdoms  ?  It  appears,  however,  that  they  were  unicellular 
organisms,  for  firstly,  in  the  same  paragraph  in  which  he 
contends  for  the  evolution  of  "  each  great  kingdom,  such  as 
the  Vertebrata,  Articulata,  &c.,"  on  embryological  (and 
other)  grounds,  he  remarks  that  **  all  organisms  start  from 
a  common  origin ;  .  .  .  the  germinal  vesicle  is  the  same  " 
(p.  425) :  secondly,  enquiring  how  could  differentiation  suc- 
ceed the  dawn  of  life,  he  says,  "  Mr.  Herbert  Spencer  would 
probably  answer  that  as  soon  as  simple  unicellar  organism 
came  by  growth  and  division  to  be  compounded  of  several 
cells,"  &c.  (p.  100) ;  the  implication  being  that  Mr.  Darwin 
himself  starts  with  simple  unicellar  organism :  thirdly,  if 
the  Foraminifera  **  could  be  proved  to  have  come  into  ex- 
istence during  the  Laurentian  epoch "  the  circumstance 
would  be  fatal  to  "  my  view  *'  (p.  308).     Why  then  did  Mr. 

•  Sixth  Edition,  with  Additions  and  Correaions  to  1872.  The  title  will  be 
omitted  in  subsequent  references.  Pages  preceded  by  the  numerals  i.  or  ii. 
refer  to  the  first  or  second  volume  of  the  •*  Variation  of  Animals  and  Plants 
under  Domestication/'  Second  Edition,  revised,  1875. 
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Darwin  offer  us  the  alternative  of  a  plurality  ?  and  further 
specify  "  only  four  or  five  progenitors  *'  for  animals  ?  He 
writes  : — *'  If  at  the  first  commencement  of  life  many  dif- 
ferent forms  were  evolved,  ...  we  may  conclude  that  only 
a  very  few  have  left  modified  descendants.  For  as  I  have 
recently  remarked  in  regard  to  the  members  of  each  great 
kingdom,  such  as  the  Vertebratai  Articulata,  &c.,  we  have 
distindl  evidence  in  their  embryological,  homologous,  and 
rudimentary  struAures,  that  within  each  kingdom  all  the 
members  are  descended  from  a  single  progenitor  (p.  425). 
Again,  certainly  we  ought  not  *'  to  believe  that  innumerable 
beings  within  each  great  class*  have  been  created  with  plain, 
but  deceptive,  marks  of  descent  from  a  single  parent "  (p.  423). 
''  But  as  the  members  of  quite  distin(5t  classes  have  some- 
thing in  common  in  strudture,  and  much  in  common  in 
fundtion,  analogy  would  lead  us  one  step  farther,  and  to  infer 
as  probable  that  all  living  beings  are  descended  from  a  single 
prototype  "  (i.,  13) ;  a  comparatively  precipitous  **  one  step." 
In  the  first  edition  of  the  "  Origin  of  Species  **  we  were  in- 
formed that ''  at  the  most  remote  geological  period,  the 
Earth  may  have  been  as  well  peopled  with  many  species  of 
many  genera,  families,  orders,  and  classes,  as  at  the  present 
day  "  (p.  126 ;  cf.  6  ed.,  p.  97). 

4.  **  Mr.  Darwin  does  not  inform  us  whether  he  believes 
the  Creator  made  the  original  progenitor  of  all  living  beings, 
and  then  breathed  into  it  the  breath  of  life,  or  whether  it 
was  produced  spontaneously  without  life,  and  then  life  was 
breathed  into  it.  If  the  former,  then  we  have  the  Creator 
making,  breathing  into,  and  dropping  into  the  water,  the 
lonely  protozoic  Adam,  that  is  to  be  *  the  father  of  all  living,' 
a  microscopic  gelatinous  globule,  the  single  tenant  of  a 
boundless  ocean."  (See,  however,  p.  422,  and  ed.  i.,  466. 
Cf.  ed.  6,  410,  and  i.,  12,  which  seem  to  imply  literal 
creation. 

5.  See  last  sentence  of  "  Origin  of  Species,"  which  is  not 
only  '*  so  distindlly  anthropomorphic,"  but  somewhat  theo- 
hgical.  Mr.  Charles  C.  Cattell,  secretary  of  the  Darwin 
Institute,  Birmingham,  shall  speak  on  this  matter.  **  The 
early  works  of  Darwin  contain  a  phrase,  *  Life  breathed 
by  a  Creator  into  a  few  forms,'  and  Moses  says  of  Adam, 
'  God  breathed  into  his  nostrils  the  breath  of  life.'  On  this 
slender  foundation  is  built  the  immense  superstrufture  that 
Darwin  and  Moses  are  in  agreement." 

The  previous  collation  of  passages  concerning  the  nature 

*  The  italics  are  mine  throughout  unless  otherwise  specified. 
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of  the  prototypes  should  prepare  us  to  encounter  ambiguity 
concerning  their  origin ;  and  indeed  one  passage,  if  literally 
construed,  upsets  the  special  vivification  notion.  Mr. 
Darwin  thought  that  '*  it  accords  better  with  what  we  know 
of  the  laws  impressed  on  matter  by  the  Creator,  that  the 
production  and  extin  Aion  of  the  past  and  present  inhabitants 
of  the  world  should  have  been  due  to  secondary  causes  " 
(p.  428).  He  tells  us  that  '^  Science  as  yet  throws  no  light 
on  the  far  higher  problem  of  the  essence  or  origin  of  life  " 
(p.  421).  "  How  a  nerve  comes  to  be  sensitive  to  light 
hardly  concerns  us  more  than  how  life  itself  originated " 
(p.  144).  The  patent  ambiguity,  transparent  scepticism, 
and  naked  indifference  of  these  passages  would  not  gratify 
anyone  who  had  performed  the  breathing  feat  in  question. 

Assuming  that  the  courageous  Mr.  Henry  G.  Atkinson  is 
mistaken  in  believing  that  Mr.  Darwin's  invocation  of  a 
Creator  to  start  life  upon  earth  was  a  mere  subterfuge,  let 
us  enquire  whether  or  no  that  vivification  endowed  the 
prototypes  with  anything  more  than  life — and  perhaps 
prestige ;  was  it  the  cause  of  the  **  innate  variations " 
(p.  115),  "  innate  wide  flexibility  of  constitution  "  (p.  114), 
and  "  innate  tendency  to  new  variations  "  ?  This  question 
will  be  answered  in  se(5tion  15.  Meanwhile  it  will  suffice  to 
remark  that  Mr.  Henry  G.  Atkinson  is  not  the  only  traducer 
of  Mr.  Darwin  respefting  this  vivification  matter.  From  a 
diametrically  opposite  quarter,  namely  from  a  current 
"  Dublin  Reviewer,"  we  have  a  questioning  of  Mr.  Darwin's 
sincerity;  while,  to  turn  to  avowed  applauders,  in  the 
second  •*  Agnostic  Annual,"  just  issued,  the  Secretary  of  the 
Darwin  Institute,  Birmingham,  remarks  that  *'The  early 
works  of  Darwin  contain  a  phrase,  "  Life  breathed  by  the 
Creator  into  a  few  forms ;  .  .  .  Those  who  quote  Darwin 
as  giving  a  supernatural  personal  origin  to  life  should  be 
reminded  that  in  his  *  Descent '  he  describes  the  enquiry  as 
to  '  how  life  itself  first  originated  '  as  '  hopeless,'  and  says 
that  the  solution  lies  in  the  '  distant  future,'  if  it  is  ever  to 
be  *  solved  by  man."  The  president  of  that  institute 
classifies  '*  the  late  Charles  Darwin  as  one  "  of  the  genus 
Humbug^''  of  a  variety  whose  charadteristics  include  *^  entire 
unbelief  in  the  supernatural  at  heart,''  The  editor  of  the 
"  Annual "  affirms  that  "  the  origin  of  life  is  untrace- 
able, and  absolutely  inconceivable." 

6.  "  As  all  the  forms  of  life  are  the  lineal  descendants  of 
those  which  lived  long  before  the  Cambrian  epoch,  we  may 
feel  certain  that  the  ordinary  succession  by  generation  has 
never  once  been  broken  "  (p.  428). 
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7.  *'  However  much  we  may  wish  it,  we  can  hardly  follow 
Professor  Asa  Gray  in  his  belief  *  that  variation  has  been 
led  along  certain  beneficial  lines,'  like  a  stream  *  along 
definite  and  useful  lines  of  irrigation.*  ...  On  the  other 
hand  an  omnipotent  and  omniscient  Creator  ordains  every- 
thing and  foresees  everything"  (ii.,  428).  "The  under- 
standing revolts  at  such  a  conclusion  **  as  that  the  origin  of 
species  is  '*  the  result  of  blind  chance,"  **  whether  or  not  we 
are  able  to  believe  that  every  slight  variation"  was  fore- 
ordained. ("  Descent  of  Man,"  p.  613.)  That  an  omniscient 
Creator  foresees  everything  is  a  truism ;  we  may  also  allow 
that  an  omnipotent  Creator  ordains  everything.  A  third 
attribute — all-wise,  and  a  fourth — all-beneficent,  are,  how- 
ever, essential  to  a  God  proper.  Negleft  to  exercise  power 
solves  the  problem  as  easily  as  Mr.  John  Stuart  Mill's 
tentative  "  hypothesis  that  the  Creator  is  a  being  of  limited 
power,"  displaying  "  benevolent  design  limited  by  obstacles," 
as  he  himself  worded  it  in  a  recently-published  letter  to  Mr. 
R.  Phara^yn.  It  behoves  me  to  marshal  the  evidences  of 
Mr.  Darwin's  theism,  and  his  indidtment  of  the  wisdom  and 
beneficence  of  God. 

Three  quotations  face  the  title-page  of  the  **  Origin  of 
Species."  The  first  is  from  a  "  Bridgewater  Treatise  " ;  the 
second  from  the  *'  Analogy  of  Revealed  Religion " ;  the 
third  is  a  recommendation  to  obtain  proficience  in  science 
and  divinity.  If  Mr.  Darwin  entertained  the  views  to 
which  he  gave  such  conspicuity,  he  thought  that  divine 
power  is  exerted  in  the  establishment  of  general  laws  ;  that 
an  intelligent  agent  effedts  natural  results  continually  or  at 
stated  times ;  that  a  man  cannot  be  too  well  studied  in  the 
literal  book  of  God's  word.  Professor  Asa  Gray  inferred 
that  '•  the  most  candid  of  men  "  adopted  the  Whewell  and 
Butler  quotations  as  "postulate  mottoes,"  and  the  Rev. 
Joseph  Cook  regards  the  concord  of  "  the  foremost  naturalist 
of  our  times  and  the  greatest  modern  Christian  apologist  " 
as  "  a  fadt  in  which  much  solace  for  timid  Christians,  and 
much  taming  anodyne  for  audacious  small  philosophers,  lie 
capsulate."  "  This  renowned  passage  has  become  in  a  new 
degree  famous  by  being  adopted  through  numberless  editions 
as  the  postulate  motto  on  the  title-page  of  Darwin's  '  Origin 
of  Species.'  It  stands  there  as  a  headlight."  This  is  quite 
natural  inference  if  we  believe  the  motto  was  adopted  by  one 
"  whose  greatest  praise  is  that  he  was,  before  and  above  all 
things,  an  honest  man  (the  italics  are  not  mine,  but  a 
Westminster  Reviewer's) ;  by  one  "  possessed  of  a  certain 
intense  and  almost  passionate  honesty  by  which  all   his 
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thoughts  were  irradiated  as  by  a  central  fire."  A  similar 
inference,  however,  is  unwarrantable  respe(5ling  the  Bacon 
quotation.  When  we  take  the  recommendation  to  obtain 
proficience  in  "  the  book  of  God's  word  .  .  .  divinity "  in 
conjundtion  with  the  implication  that  the  impression  that 
the  doftrines  of  the  "  Origin  of  Species  **  would  be  subversive 
of  revealed  religion  would  be  transient,  and  that  this 
transiency  was  a  matter  for  satisfaction  (pp.  421,  422),  we 
can  comprehend  why  the  Quarterly  Reviewer  should  affirm 
that  **  Mr.  Darwin  writes  as  a  Christian,  and  we  doubt  not 
that  he  is  one." 

In  the  study  of  his  home  at  Down  during  the  afternoon 
of  Wednesday,  the  28th  day  of  September,  281  years 
after  Bruno  was  burned,  Charles  Darwin,  in  the  presence  of 
Dr.  Ludwig  Btichner,  Dr.  Edward  Aveling,  and  Dr.  Francis 
Darwin,  declared  that  he  had  given  up  Christianity  when 
forty  years  of  age.  Visitors  to  Westminster  Abbey  may 
ascertain  that  Mr.  Darwin's  fortieth  birthday  anniversary 
was  a  decade  anterior  to  1859.  The  Bacon  and  Leibnitz 
quotations  being,  therefore,  calculated  to  mislead ;  we  may 
not,  I  think,  consider  that  Mr.  Darwin  ''  postulated  "  theism 
on  the  strength  of  the  Whewell  and  Butler  quotations. 
Was  he,  then,  Theist  by  induAion  ?  In  answering  this 
question  in  the  negative  I  may  refer  to  his  repeated  com- 
ments on  the  supplanting  of  indigenes  by  intruders,  though 
the  former  '*  are  commonly  looked  at  as  specially  created 
and  adapted  for  their  own  country  "  (p.  89) ;  to  his  quota- 
tion of  "the  remarkable  words  of  Helmholtz,  whose  judg- 
ment no  one  will  dispute,"  concerning  the  imperfedtion  of 
the  human  eye ;  to  his  exclamation,  ''  can  we  consider  the 
sting  of  the  bee  as  perfeft  ?"  "  can  we  admire  the  produc- 
tion, for  [a]  single  purpose,  of  thousands  of  drones,  which 
are  utterly  useless  to  the  community  for  any  other  purpose  7" 
or  the  elaboration  of  dense  clouds  of  pollen  by  our  fir  trees, 
so  that  a  few  granules  might  be  wafted  on  to  the  ovules 
(pp.  163,  164) ;  to  his  remark  that  *'  To  grant  to  species  the 
special  power  of  producing  hybrids,  and  then  to  stop  their 
further  propagation  by  different  degrees  of  sterility,  not 
stridlly  related  to  the  facility  of  the  first  union  between  the 
parents,  seems  a  strange  arrangement "  (p.  245) ;  to  similar 
remarks  as  to  prepotence  in  reciprocal  crosses  (p.  247) ;  to 
his  remark  that  Nature  betrays  what  in  mechanical  inven- 
tion would  be  **  the  blunders  of  numerous  workmen  "  (p.  426), 
&c.  (pp.  154,  104),  as  well  as  to  chapters  xii.,  xiii.,  and  xiv. 
passim.  Also  to  a  series  of  quotations  of  another  categoi^ 
touching  a  blacker  matter  than  want  of  wisdom :  to  his 
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recognition  of  the  faft  that  nature  evolves  contrivances 
"  abhorrent  to  our  ideas  of  fitness  "  (p.  415)  ;.to  his  remark  that 
"to  my  imagination  it  is  far  more  satisfactory  to  look  at 
such  instin(5ts  as  the  young  cuckoo  ejedling  its  foster 
brothers — ants  making  slaves — the  larvae  of  ichneumonidae 
feeding  within  the  live  bodies  of  caterpillars —  [*  cats  playing 
with  mice,  otters  and  cormorants  with  living  fish ']  not  as 
specially  endowed  or  created  instinfts  '*  (p.  234  and  "  Pos- 
thumous Essay  on  Instindl'';  to  his  implication  that  the 
existence  of  "  many  instincts  causing  other  animals  to 
suffer^'  is  incompatible  with  special  creation  (p.  417) ;  to  his 
letter  to  N.  D.  Doedes ;  to  his  affirmation  that  he  was  with 
Dr,  Ludwig  Btichner  and  Dr.  Edward  Aveling — avowed 
Atheists — in  thought,  though  preferring  the  term  "  Agnos- 
tic," the  date  of  his  deprivation  of  God,  or  the  knowledge  of 
God,  or  whatever  else  a  conversion  to  Agnosticism  denotes, 
being,  however,  not  specified.  Perhaps,  indeed,  Darwinism 
is  theistic  after  all.  The  remark  that  certain  charadleristics 
of  the  Equidce  make  **  the  works  of  God  a  mere  mockery 
and  deception  "  if  *'  each  equine  species  were  independently 
created  *'  (p.  130),  and  that  if  natural  sele^ion  operate 
widely  and  long  "  may  we  not  believe  that  a  living  optical 
instrument  might  be  formed  as  superior  to  one  of  glass  as 
the  works  of  the  Creator  are  to  those  of  man  ?"  (p.  146)  ; 
and  sundry  passages  in  the  ''  Descent  of  Man  "  are  indica- 
tions of  theistic  belief.  And,  indeed,  '*  we  may  console  our- 
selves "  for  "  the  happy  survive  "  (p,  61)  **  from  the  war  of 
nature,  from  famine  and  death,  the  most  exalted  objedt  we 
are  capable  of  conceiving,  namely,  the  produdlion  of  the 
higher  animals,  dire<5lly  follows "  (p.  429).  Mr.  Darwin 
would  have  praised  a  man  who  picked  pockets  in  order  to 
pay  his  creditors  ten  shillings  in  the  pound. 

8.  Mr.  Darwin  has  "  nothing  to  do  with  the  origin  of  the 
mental  powers,"  being  "  only  concerned  with  the  diversities 
of  instin£l  and  of  the  other  mental  faculties  in  animals  of 
the  same  class "  (p.  205).  Seeing,  however,  that  **  what 
manner  the  mental  powers  were  first  developed  in  the  lowest 
organisms  is  as  hopeless  an  enquiry  as  how  itself  first 
originated,  although  the  first  dawnings  of  intelligence, 
according  to  Mr.  Herbert  Spencer,  have  been  developed 
through  the  multiplication  and  co-ordination  of  reflex 
aftions  "  (*'  Descent  of  Man,"  pp.  66,  67) ;  and  seeing  that 
**  all  the  most  complex  and  wonderful  instin<5ls  have 
originated "  by  natural  sele<5lion  (p.  206) ;  we  may  infer 
accordingly  the  calibre  of  the  prototypal  instinfts. 

9.  Mr.  Darwin  ''  placed  in  a  most  conspicuous  position — 
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namely,  at  the  close  of  the  introdudlion — the  following 
words :  **  I  am  convinced  that  natural  selection  has  *  been 
the  main,  but  not  the  exclusive,  means  of  modification/  " 
(p.  421).  Of  course,  by  totally  ignoring  the  ancillary  fadtors 
an  amusing  pi(5lure  of  Darwinism  can  most  readily  be 
drawn. 

10.  Of  the  principle  of  selection  by  man  the  **  importance 
consists  in  the  great  effedt  produced  by  the  accumulation  in 
one  diredlion,  during  successive  generations,  of  differences 
absolutely  inappreciable  to  an  uneducated  eye — differences 
which  I,  for  one,  have  vainly  attempted  to  appreciate  *' 
(p.  23 ;  to  same  effedl,  ii.,  177).  Let  "  no  man  say  that 
any  character  is  too  trifling  to  be  methodically  attended  to  '• 
(ii.,  193).  The  produftion  of  new  breeds  *'  through  the 
adlion  of  unconscious  and  methodical  sele(5lion,  has  been 
almost  insensibly  slow  "  (ii.,  231).  Natural  seleftion  assimi- 
lates unconscious  rather  than  methodical  seledlion ;  it  is 
more  important  for  our  purpose  (p,  25).  Methodical  selec- 
tion a(5ls  comparatively  quickly,  unconscious  seledtion 
slowly  (p.  32),  natural  seledtion  presumably  still  slower 
(p.  270).  **  The  slow  and  insensible  changes  [of  unconscious 
seled^ion]  can  never  be  recognised  unless  a(5lual  measure- 
ments or  careful  drawings  of  the  breed  have  been  made 
long  ago,  which  may  serve  for  comparison  "  (p.  25).  Varia- 
tion under  nature  has  been  slow  in  comparison  with  variation 
under  domestication ;  "  slight  variations  "  occur  **  in  a  lesser 
degree  "  under  nature  (p.  62),  and  man  is  not  so  rigid  in  his 
seleftion  as  nature  (p.  65)  ;  "  under  domestication,  it  may 
be  truly  said  that  the  whole  organisation  becomes,  in  some 
degree  plastic  (p.  62)  to  same  effedl,  pp.  9,  201,  ii.,  414 ; 
domesticated  organisms  are  mmh  more  liable  to  slight  devia^ 
tions  of  structures,  and  to  monstrosities,  than  species  living 
under  their  natural  conditions"  (ii.,  413,  also  p.  106) ;  **  no 
one  doubts'*  this  (ii.,  241).  **  Some  animals  and  plants 
withstand  domestication  or  cultivation,  and  vary  very 
slightly,  perhaps  hardly  more  than  in  a  state  of  nature  **  (pp.  7-8). 
Thus  the  goose  has  a  "  small  capacity  of  ^variability " 
(ii.,  401 ;  i.,  303) ;  yet  the  goose  varies  more  than  almost  any 
wild  bird  (ii.,  241).  Birds,  in  fa(5l,  '*  vary  extremely  little  " 
(p.  120). 

We  shall  presently  see  that  the  ultimate  cause  of  varia- 
tion is  the  adlion  of  changing  conditions.  Now,  domes- 
ticated animals  can  hardly  have  been  exposed  to  greater 
changes  of  life  than  have  many  natural  species  during  the 
incessant  geological,  geographical,  and  climatal  change  to 
which  the  world  has  been  subjedl ;  but  domesticated  pro- 
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dudlions  will  have  often  have  been  exposed  to  more  sudden 
and  to  less  continuously  uniform  conditions ''  (ii.,  401).  We 
shall  also  presently  see  that  Mr.  Darwin  considers  lasting 
rather  than  sudden  influence  to  be  the  inducement  of  the 
tendency  to  vary. 

For  further  evidence  that  "natural  seleftion  a<fts  only  by 
the  preservation  and  accumulation  of  small  "  (p.  75) —  [**  in- 
finitesimally  small "  ed.  i.  p.  95]  variations,  consult  the 
works  cited  passim. 

The  case  is  similar  as  regards  instindls ;  that  is  to  say, 
**  no  complex  instindt  can  possibly  be  produced  through 
natural  seledtion,  except  by  the  slow  and  gradual  accumula- 
tion of  numerous  slight,  yet  profitable  variations  "  (p.  207). 

"  With  respe(5l  to  the  lapse  of  time  not  having  been 
sufficient  for  the  assumed  amount  of  organic  change  .  .  • 
this  objedlion,  as  urged  by  Sir  William  Thomson,  is 
probably  one  of  the  gravest  as  yet  advanced  "  (p.  409). 

11.  In  proof  of  this  I  may  refer  to  works  cited,  passim;  to 
the  ever-recurring  phrase  "  accumulation  of  slight  successive 
variations  " ;  to  the  constant  insisting  that  "  there  is  no 
necessity  for  supposing"  simultaneity;  to  his  distinftion 
between  initial  variation  and  final  co-adaptation  (ii.,  312), 
and  to  sedtion  7  ante  ;  for  the  question  of  co-ordination  may 
be  "  put  out  of  court  "  if  there  be  no  co-ordinator.  Maybe 
co-ordination  does  occur  now  and  then — that  is,  a  variation 
would  fail  to  benefit  were  it  to  occur  alone,  or  a  prejudicial 
variation  be  neutralised  by  a  concomitant  one — but  it  would 
be  accidental — a  word  often  used  and  well  defended  by  Mr. 
Darwin  ;  a  word  like  '*  slight "  and  **  accumulation,"  which 
is  one  of  the  vertebrae  of  Darwinism. 

12.  This  is  a  very  important  sedlion,  and  is  really  one 
with  Seftion  14. 

"  The  many  slight  differences  which  appear  in  the  off- 
spring of  the  same  parents,  or  which  it  may  be  presumed  have 
thus  arisen,  . . .  may  be  called  individual  differences"  (p.  34), 
and  Mr.  Darwin  **  looks  at  individual  differences,  though  of 
small  interest  to  the  systematist,  as  of  the  highest  importance 
for  us,  as  being  the  first  steps  towards  such  slight  varieties  " 
as  ultimately  become  species  (p.  41).  "  Under  the  term  of 
*  variations  *  it  must  never  be  forgotten  that  mere  individual 
differences  are  included  "  (p.  64,  also  p.  80) ;  and  all  "  the 
individuals  of  the  same  species  differ  in  some  slight  degree 
from  each  other  "  (p.  84).  We  read  of  variations  "  useful^ 
to  each  being's  own  welfare  "  (p.  102) ;  "  if  any  one  being 
varies  ever  so  little  "  it  may  supplant  *'  some  other  inha- 
bitant "  (p.  143).   Confer  ii.,  276.  This  individual  variability 
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is  "shown  by  every  wild  animal  knowing  its  mate  "  (ii.,  240), 
by  a  chill  affefting  some  men  with  coughs  or  colds,  others 
with  rheumatism,  &c.  (pp,  6,  7).  Confer  ii.,  279,  and  for 
further  evidence,  as  heretofore,  to  works  cited,  passim, 

Mr.  Darwin  perceived  the  liability  of  the  obliteration  of 
these  variations.  In  former  editions  he  "  spoke  "  as  if  the 
preservation  of  "  any  single  strongly-marked  variation " 
"had  frequently  occurred,"  though  he  ''saw**  that  such 
preservation  would  be  '*  a  rare  event**  (p.  71).  "  Neverthc* 
less  until  reading  an  able  and  valuable  article  in  the  *  North 
British  Review '  {1867)  [he]  did  not  appreciate  how  rarely 
single  variations,  whether  slight  or  strongly  marked,  could  be 
perpetuated"  {ibid.).  Another  event,  however,  occurs 
''often**  (p.  72,  also  ii.,  345),  namely,  "all  the  individuals 
of  the  same  species  have  been  similarly  modified  " — of  this 
there  can  "be  little  doubt."  "  Or  only  a  third,  fifth,  or 
tenth  part  of  the  individuals  may  have  been  thus  affefled, 
of  which  fadl  several  instances  could  be  given.  Thus  Graba 
estimates  that  about  one-fifth  of  the  guillemots  of  the  Faroe 
Islands  consist  of  a  variety  so  well  marked  that  it  was 
formerly  ranked  as  a  distinft  species  under  the  name  of 
Uria  lacrymans  **  {ibid,).  Why  Uria  lacrymans  was  not 
evolved  by  the  "  accumulation,"  or  other  Darwinian  pro- 
cesses, is  not  stated. 

The  successor  to  this  charafteristic  paragraph  commences 
by  re-assuring  us : — "  To  the  effedls  of  eliminating  varia- 
tions of  all  kinds  I  shall  have  to  recur  [the  subje(5t  having 
already  been  once  postponed  (p.  34)]  ;  but  it  may  be  here 
remembered  that  most  animals  and  plants  keep  to  their 
proper  homes,  and  do  not  needlessly  wander  about ;  we  see 
this  even  with  migratory  birds^  which  almost  always  return 
to  the  same  spot."  He  subsequently  recurs  as  promised — 
to  remark  that  "  intercrossing  will  chiefly  affedt  those  ani- 
mals which  unite  for  each  birth  and  wander  much;  for 
instance,  birds  (p.  80).  And  there  are  "  classes  which  unite 
for  each  birth  and  wander  much  **  (p.  137). 

Animals  have  not  usually  to  wander  any  prodigious  dis- 
tance to  secure  a  mate,  it  may  be  remarked. 

Having  admitted  that  free  intercrossing  will  "  check,  by 
blending  together,  any  slight  deviation  "  (p.  11),  in  summing 
up  he  finds  that  "  the  result  will  often  be  greatly  retarded  by 
free  intercrossing  "  (p.  84).  In  the  "  Variation  under  Domes- 
tication "  he  considers  the  effefts  "  so  obvious  that  they 
need  not  be  discussed  at  much  length  (ii.,  62),  for  "  with 
respeft  to  the  very  slight  differences  by  which  individuals  of 
the  same  sub-variety,  or  even  of  allied  varieties,  are  charac- 
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tensed^  it  Is  obvious  that  free  intercrossing  would  soon 
obliterate  such  small  distinAions  "  (ii.,  67).  The  obliteration 
is,  however,  "governed  by  natural  seleftion," — a  proposition 
perhaps  more  convenient -than  intelligible.  May  it  mean 
that  natural  selecftion  would  favour  a  varying  individual 
which  happened  to  be  pre-potent  in  the  transmission  of  cha- 
radter  ?  But  for  such  pre-potency  there  is  no  guarantee. 
Another  antidote  to  obliteration  is,  however,  forth- 
coming,— namely,  the  tendency  of  allies  to  vary  in  a  like 
manner.  Was  the  bearing  of  this  ever  recognised  by  Mr. 
Darwin  ? 

It  better  ensures  the  propagation  of  a  new  charaAer  if 
both  parents  are  similarly  chara(5terised  (i.,  460), — "  in  the 
great  majority  of  cases  a  new  charadler  ...  is  not  strongly 
inherited  ;*'  judicious  matching  is  necessary  (ii.,  177).  "  In 
Si  few  rare  cases  peculiarities  fail  to  be  inherited,  apparently 
from  the  force  of  inheritance  being  too  strong  "  (i.  465  ;  ii., 
58) ;  but  when  any  deviation  in  strudlure  or  constitution  is 
common  to  both  parents,  this  is  often  transmitted  in  an 
augmented  degree  to  the  oflFspring  "  (ii.,  237). 

Let  it  be  "  remembered  that  selection  may  be  applied  to 
the  family  **  (p.  230).  To  obviate  the  dangers  of  the  breeding 
of  near  kin,  yet  preserve  the  integrity  of  the  new  charadler, 
more  than  one  family  might  advantageously  be  modified. 
Happily,  then,  *'  we  may  conclude  from  the  analogy  of 
ordinary  variations  "  that  **some  few**  are  affedled  (p.  231), 
or  "  a  third,  fifth,  or  tenth  part  of  the  individuals  may  have 
been  "  similarly  aflfefted  (p.  70).  When  all  or  nearly  all  are 
affe^ed  the  result  is  referable  to  the  dire(5t  and  definite  a(5lion 
of  changing  conditions  (p.  106 ;  ii.,  260,  &c.) ;  but  this  is  an 
ancillary  faAor,  or  rather  (with  apologies  for  sarcasm)  a 
very  ancillary  faftor. 

13.  The  first  question  is  not — ^Are  variations  constantly 
occurring  ?  but,  if  so,  are  they  being  constantly  selefted  ? 
If  the  variations  are  of  indifferent  value,  certainly  not ;  but 
if  they  favour  the  possessor  the  circumstance  will  determine 
their  seleftion.  Now  variation  ordinarily  being  indefinite  or 
promiscuous,  the  chances  are  against  a  succession  of  indif- 
ferent variations.  Under  domestication  any  desired  charafter 
is  almost  sure  to  appear  (pp.  22, 23,  and  compare  Vilmorin's 
view,  ii.,  250).  The  only  remaining  faftor,  therefore,  is  the 
struggle ;  and  as  *'  each  area  is  already  fully  stocked  with 
inhabitants  **  (pp.  54,  85),  while  "  we  do  not  know  that  even 
the  most  prolific  area  is  fully  stocked  with  specific  forms  " 
(p.  loi) ;  and  as  natural  seleftion  is  *'  the  doftrine  of 
Malthus  applied  with  manifold  force  to  the  whole  animal 
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and  vegetable  kingdoms  "  (p.  50) ;  and  as  "  it  may  meta- 
phorically be  said  that  natural  seledtion  is  daily  and  hourly 
scrutinising,  throughout  the  world,  the  slightest  variations" 
(p.  65) ;  and  as  organisms  "  have  to  struggle  for  existence 
from  the  hour  of  their  birth  to  that  of  their  death  "  (ii., 
219),  one  would,  variation  granted,  anticipate  incessant  se- 
le(^ion. 

It  appears,  however,  that  "  the  war  of  Nature  is  not  in- 
cessant "  (p.  61),  and  also  (from  the  text  of  the  diagram) 
that  variations  occur  "  often  after  long  intervals  of  time  ** 
(p.  90),  notwithstanding  the  fadl  that  there  is  much  super- 
ficial probability  in  the  theory  that  variation  is  necessarily 
contingent  on  reproduftion  (ii.,  239,  240),  Moreover,  al- 
though **  mere  lapse  of  time  by  itself  does  nothing  "  (p.  82, 
&c.)>  yet  every  form  will,  during  each  successive  age,  have 
to  be  slightly  modified  **  (p.  308). 

An  Exegesis  of  the  diagram  may  illuminate  matters.  Its 
construdlion  betrays  care.  The  relative  length  of  b,  c,  d 
with  G,  H,  and  b,  c,  d  and  G,  h  inter  se;  the  extension  of  P 
to  F^  *  rather  than  of  E  to  E*  *,  correspond  with  the  text.  If 
of  a  doisen  species,  a  couple  alone  were  ever  beset  with 
favourable  variability  never  witnessed  by  their  fellow-species 
during  an  aggregate  existence  of  36,000  generations ;  and  if 
by  an  acceleration  of  variability  the  fourteen  new  forms 
were  ever  evolved  from  five  in  less  than  half  the  number  of 
generations  taken  by  the  five  to  diverge  from  two,  then  the 
diagram  corresponds  with  Nature. 

14.  "  We  clearly  see  that  the  nature  of  the  conditions  is 
of  subordinate  importance,  in  comparison  with  the  nature 
of  the  organism,  in  determining  each  particular  form  of 
variation  ;  perhaps  of  not  more  importance  than  the  nature 
of  the  spark,  by  which  a  mass  of  combustible  matter  is 
ignited,  has  in  determining  the  nature  of  the  flames  "  (p.  8, 
ii.,  281,  &c.).  As  already  stated,  this  se<5lion  is  really  one 
with  12. 

15.  *'  Every  variation  is  either  diredlly  or  indireftly  caused 
by  some  change  in  the  surrounding  conditions  "  (ii.,  415). 
**  These  several  considerations  alone  render  it  probable  that 
variability  of  every  kind  is  direftly  or  indireftly  caused  by 
changed  conditions  of  life.  Or,  to  put  the  case  under 
another  point  of  view,  if  it  were  possible  to  expose  all  the 
individuals  of  a  species  during  many  generations  to  abso- 
lutely uniform  conditions  of  life,  there  would  be  no  varia- 
bility "  (ii.,  242).  Such  changes,  however,  operate  as  a  rule 
not  upon  the  varying  individual  itself,  but  upon  the  parents 
or  their  reproduftive  organs  (ii.,  35,  p.  260 ;  cf.  ii.,  257), 
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while  probably  the  commonest  mode  of  aftion  is  upon  suc- 
cessive generations  ("  two,  three,  or  more,"  ii.,  258) ; 
*'  changed  conditions  requiring  a  long  time  for  their  cumu- 
lative a<5tion  "  (ii.,  39,  &c.),  it  is  **  more  especially  its  ances- 
tors "  who  are  influenced  (ii.,  241). 

There  is  "  some  probability  in  the  view  propounded  by 
Andrew  Knight,  that  this  variability  may  be  partly  con- 
nedled  with  excess  of  food  (p.  5).  "  Of  all  the  causes  which 
induce  variability,  excess  of  food,  whether  or  not  changed 
in  nature,  is  probably  the  most  important  "  (ii.,  244). 

I  apprehend  that — ^whatever  may  have  determined  the 
site  of  Mr.  Darwin's  TOMB — a  recognition  of  the  service 
rendered  to  Science  by  the  promulgation  of  this  theory,  that 
from  one  to  at  most  ten  pre-Cambrian,  presumably  unicel- 
lular, organisms,  created  and  vivified  by  the  Creator's  breath, 
have  arisen  without  any  subsequent  interference,  and  we 
can  hardly  believe  otherwise  than  without  beneficent  guid- 
ance, the  structures  and  the  bodily  and  mental  activities  of 
all  organisms,  by  the  accumulation,  mainly  by  natural  se- 
lection, of  variations  so  minute  as  to  be  appreciable  only  to 
well-trained  eyes,  occurring  in  correlation  but  not  in  co- 
ordination with  related  variations,  affeCting  single  indivi- 
duals, inducing  intermittent  modification,  and  being 
determined  in  their  nature  by  an  innate  idiosyncratic  plas- 
ticity, the  chief  ultimate  cause  of  which  is  probably  the 
accumulating  adtion  of  changing  conditions  upon  the  parents, 
but  more  especially  remoter  ancestors,  of  the  varying  indi- 
vidual,— contributes  to  place  his  STATUE  in  the  British 
Museum  (Natural  History) ;  and  that  should  any  character- 
isation of  this  theory  and  its  advocacy  by  its  author  and 
his  adherents  with  justice  assimilate,  or  even  approximate, 
in  severity  such  remarks  as  may  be  fitly  made  concerning 
the  Bacon  and  Leibnitz  quotations,  the  promoters  of  the 
memorial  may  some  day  be  ashamed. 
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V.    OUR  MEASURES  AND   OUR   STANDARDS. 
By  Louis  D'A,  Jackson,  C.E. 

fHESE  two  subjefts,  though  certainly  inter-dependent 
to  a  very  great  degree,  may  be  considered  distindl 
and  separate ;  or,  if  the  whole  be  treated  as  one 
subjedl,  the  distinftions  in  its  two  branches  should  be  per- 
petually borne  in  mind,  more  especially  in  reference  to 
practical  elfeft. 

Our  Measures  are,  for  all  purposes  of  measuring  and 
weighing  (that  is,  measuring  by  weight),  the  best  existing 
national  set  of  measures  in  the  whole  world,  for  the  reason 
that  a  suitable  and  convenient  Unit  is  provided  for  every  ordi- 
nary want  and  purpose — a  grand  advantage  that  preponderates 
over  all  defe<5ls.  Our  Standards,  or,  to  speak  more  precisely, 
the  arrangements  of  standards,  are  worse  than  barbarous ; 
for  they  constitute  a  spoilt  and  degraded  barbarism,  in  which 
the  simplicity,  the  forethought,  and  the  scientific  beauty  of 
the  original  system  have  been  vitiated  or  obscured. 

The  question  then  arises,  **  Does  progress  then  consist  in 
revivalism  ?  '*  and  it  is  difficult  to  answer  it  in  the  affirmative 
without  much  reserve  and  many  limitations. 

But  before  proceeding  to  treat  of  the  need  of  these  limit- 
ations, and  their  inducing  causes,  let  us  also  notice  the 
grand  difficulty  in  dealing  with  the  one  subjeft  singly  or  as 
a  whole.     It  is  a  dilemma  of  the  following  form  : — 

With  the  masses  our  Measures  constitute  an  inheritance 
of  the  same  sort  as  our  language,  our  customs,  manners, 
habits,  and  institutions ;  and  this  reason  is  alone  sufficient 
to  deter  them  from  parting  with  any  of  them,  while  a 
sweeping  change  would  be  strongly  resisted.  Hence  if  sci- 
entific men,  understanding  the  want  of  system  in  our 
Standards,  in  their  mode  of  determination  and  constru<5lion, 
and  in  their  inter-dependence,  should  propose  any  inter- 
ference with  them  in  any  way,  the  undiscriminating  public 
immediately  jumps  at  the  conclusion  that  the  existing 
measures  will  be  altered.  It  certainly  might  be  so,  though 
we  shall  later  show  that  it  is  not  inherently  necessary  that 
it  should  be,  and,  besides,  explain  that  it  can  be  avoided 
through  the  exercise  of  some  additional  care  and  manage- 
ment. But  the  prima  facie  argument  against  all  such  im- 
provement generally  resolves  itself  into  "  Hands  off  from 
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the  Measures,  as  you  would  create  more  work  for  the 
Standards  Office  " ;  or,  "  Do  not  interfere  with  the  Standards, 
we  cannot  spoil  the  Measures  of  the  nation." 

The  dilemma  is  apparently  triumphant  for  the  anti-pro- 
gressists ;  aftually  it  is  not.  Beyond  it  comes  the  insuffi- 
cient argument  "  Let  well  alone,"  to  which  we  reply  we  are 
willing  to  do  so,  but  do  not  agree  to  "  let  bad  alone."  Also 
there  is  Mr.  Gladstone's  argument :  "  We  have  at  present 
more  important  matters  requiring  attention,"  &c. — a  plea  for 
perpetual  ina(5tion  with  regard  to  any  subjedl  at  all  periods, 
that  fails  to  justify  dawdling  and  negleft.  This,  too,  forces 
us  to  the  conclusion  that  a  permanent  Board  of  Examiners 
should  be  specially  constituted  to  deal  with  the  large  num- 
ber of  measures  affedting  the  public  welfare,  convenience, 
subsistence,  and  progressive  development,  that  are  not  suffi- 
ciently interesting  to  parliamentarian  and  party  politicians. 

But  to  return  to  the  main  subject, — the  amount  of 
necessary  improvement  in  our  Standards  and  their  system- 
atisation. 

A  mere  colleftion  of  Standards,  as  simple  representative 
units  of  measure  for  purposes  of  reference  in  comparison, 
does  not  satisfy  the  just  demands  of  the  nation  ;  it  is  neces- 
sary that  their  inter-dependence  throughout  should  be  formed 
on  some  clear  simple  principles,  in  order  to  frame  a  system  ; 
otherwise  we  cannot  compute  or  pursue  calculations  in- 
volving units  of  different  sorts  without  needless  labour  and 
risk  of  error.  Now  calculating  is  as  much  a  necessity  of 
existence  as  measuring,  and  a  system  of  Standards  should 
be  rendered  fully  suited  to  both  purposes,  for  twenty-six 
millions  of  human  beings  should  not  be  condemned  to  per- 
petual needless  calculation,  whether  it  be  on  the  binary  or 
on  the  decimal  system. 

The  principal  hindrance  to  easy  calculation  consists  in  the 
want  of  simple  inter-dependence  between  the  various  classes 
of  measures — the  classes  of  length,  surface  (cubic  or  solid), 
weight,  and  capacity ;  hence  when  we  proceed  to  compound 
classes — as  power,  pressure,  irrigation,  and  many  other 
compound  terms  of  importance  in  Statistics,  Returns,  &c. — 
the  difficulties  cease  to  be  inconveniences ;  they  become 
serious  stumbling-blocks,  which  cannot  be  removed  until  the 
first  five  classes  are  properly  systematised. 

There  is  only  one  general  method  under  which  this  can  be 
done — the  geometrical  method. 

Some  simple  standard  unit  of  length,  when  squared, 
should  form  a  standard  unit  of  surface  ;  when  cubed,  should 
form  a  standard  unit  of  cubic  measure  when  solid,  and  a 
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standard  unit  of  capacity  when  hollow ;  fifthly,  the  corre- 
sponding basic  unit  of  weight  should  be  the  contents  of  the 
unit  of  solid  or  hollow  measure,  in  some  simple  substance 
suited  to  the  purpose,  either  solid  or  liquid. 

The  first  point  is,  "  Have  we  already  any  unit  geometric- 
ally dealt  with  in  the  mode  above  described  ?  "  The  cate- 
gorical answer  is,  "  No."  The  more  corredl  answer  is, 
**  Nearly  so,  but  spoilt  by  the  mode  of  determining  the 
Standards ;  and  it  exists  in  only  one  instance." 

We  have  a  foot,  a  square  foot  (perhaps,  though  there  is 
some  doubt  as  to  its  visibility) ;  the  cubic  foot  in  a  solid 
form  may  also  exist ;  there  is  a  capacity  foot,  in  the  form  of 
a  cylindrical  metal  bottle,  termed  a  cubic  foot  measure; 
fifthly,  there  is  Miller's  foot- weight,  or  a  bronze  weight  that 
is  supposed  to  represent  the  weight  of  a  cubic  foot  of  dis- 
tilled water  at  its  utmost  density,  though  it  actually  does 
not. 

Our  five  Standard  Units  are  a  miserably  imperfe(5t  and 
incorredt  set :  if  the  objedt  had  been  to  scamp  the  work  of 
constru(5tion  and  comparison  as  much  as  possible,  that  objedl 
is  realised.  We  do  not  even  know  with  any  certainty 
whether  the  simple  foot  in  length  is  corredt  to  old  patterns, 
or,  if  so,  to  how  many  and  to  which  ?  Probably  it  is  merely 
the  third  of  a  yard  shown  on  an  old  parchment  record  in 
which  the  dividing  lines  are  tolerably  large  holes.  The 
square  foot  might  perhaps  not  be  very  useful  if  made  to  a 
corredt  standard,  but  it  or  some  multiple  of  it  might  some- 
times be  of  use,  and  should  certainly  be  at  least  construfted 
as  a  Standard  for  reference,  as  well  as  for  affording  facilities 
in  construdting  a  true  standard  cubic  foot.  The  solid  cubic 
foot  may  exist  as  a  Standard  in  metal,  but  it  is  very  doubt- 
ful whether  it  exists  in  glass  or  in  quartz,  or  any  non-cor- 
rosible  material,  so  as  to  be  fit  for  the  ulterior  objeft — that 
of  aiding  in  the  diredt  construftion  of  the  capacity  foot  or 
hollow  cubic  foot,  and  in  that  of  the  foot-weight.  The  hol- 
low cubic  foot,  which  should  form  the  basic  standard  of 
capacity  measure,  certainly  does  not  exist  in  the  form  of  a 
metallic  cylinder,  resembling  a  tea-urn,  but  apparently  not 
at  all  in  its  proper  cubic  form.  It  also  appears  that  it  was 
never  construfted  direft  from  the  linear  foot — that  was  per- 
haps too  much  trouble :  the  construdtion  was  based  on  a 
computation  of  what  it  should  be,  and  perhaps  also  on  an 
erroneous  foot-weight ;  in  other  words,  the  direft  construdlion 
was  entirely  avoided.  Miljer's  foot-weight,  as  everyone 
knows,  was  not  made  from  an  adlual  cubic  foot  of  water ; 
he  simply  made  a  bronze  weight  of  62'32io6  pounds  avoir- 
dupois, a  quantity  he  had  calculated  to  represent  it.  i 
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We  notice  that  diredt  construdtion  has  been  avoided  as 
much  as  possible  in  these  Five  Basic  Standards ;  the  only 
remedy  is  to  have  them  made  again,  without  this  painful 
scamping  of  work,  and  the  sooner  it  is  commmenced  the 
sooner  we  shall  have  a  calculable  system  to  deal  with. 

There  are  two  points  that  require  further  comment.  First, 
that  of  the  comparison  of  weight  and  capacity  and  cubic 
measure  by  distilled  water  at  its  maximum  density.  In  the 
abstract  it  is  perhaps  not  the  best  means;  it  is  however  an 
admitted  mode  with  which  the  public  are  perfectly  familiar ; 
it  is  also  supported  by  the  prescribed  custom  of  denoting 
specific  gravities  of  solids  and  liquids  by  comparison  with 
that  of  distilled  water  at  its  utmost  density.  These  two  ad- 
vantages tell  heavily  in  favour  of  its  retention  for  the  present. 
Secondly,  as  to  standard  temperature ;  there's  no  doubt  that 
two  temperatures,  one  for  the  vessel  or  units  of  material,  and 
another  for  the  water  used,  constitute  a  complication.  One 
single  temperature  should  be  used  throughout  for  everything. 
Every  possible  source  of  derangement  in  construdlion  should 
be  avoided,  as  well  as  that  of  falling  back  on  computation  ; 
and  as  air*displacement  is  to  be  avoided,  a  vacuum  becomes 
necessary  during  some  of  the  work. 

Imagining  now  that  our  Five  Basic  Standards  shall  be 
corredlly  reconstrudted,  we  shall  then  not  have  altered  any 
of  our  measures.  This  is  generally  admitted  for  the  reason 
that  the  changes  efifedled  will  be  small,  perhaps  ^  per  cent, 
and  the  trading  communities  and  the  masses  do  not  objedl 
to  this — ^they  do  not  call  it  an  alteration  but  a  re-adjustment 
which  they  would  quite  ignore,  although  it  would  be  a  boon 
to  scientific  men. 

The  ratios  of  all  our  commercial  units  with  regard  to  these 
Five  Basic  Standards  can  then  be  accurately  determined  in 
their  five  several  classes.  However  incongruous  they  may 
be,  we  shall  no  longer  be  kept  in  the  dark  about  their  true 
relations  to  each  other  throughout ;  the  result  will  be  a 
system  instead  of  a  colledlion. 

Are  we  to  end  there  ?  Not  quite.  First,  we  now  have,  it 
is  true,  an  Adt  permitting  decimalisation  on  any  unit  of 
English  measures,  but  this  Adl  is  rendered  nugatory  by  other 
Adts  that  make  non-decimalised  units  compulsory,  as,  for 
instance,  compelling  distances  to  be  mentioned  in  miles, 
furlongs,  and  yards;  three  units  in  each  distance;  similarly 
with  other  things.  We  require  full  effedt  to  be  given  to  the 
Permissive  Adl ;  our  calculations  can  then  be  simple  and  com- 
paratively easy,  even  when  the  compound  units  of  modern 
invention  are  dealt  with.  While  the  Measures  of  Trade  thus 
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remain  pra(5tically  unaltered,  the  scientific  man  and  the  cal- 
culator will  be  able  to  set  them  on  one  side  in  most  of  his 
work,  without  the  degradation  of  adopting  French  fashions. 

Next  as  to  the  multiples  and  submultiples  of  our  com- 
mercial units.  They  will  probably  fall  eventually  into  a 
mixed  decimal  and  binary  scale,  formed  on  the  to  be  improved 
five  basic  units,  at  some  time  when  the  masses  and  the 
tradesmen  require  this  change ;  but  it  is  not  the  duty  of 
scientific  men  to  press  it  on  them  against  their  will.  Why 
should  any  interference  with  them  be  necessary?  The 
objedt  of  this  article  has  been  to  prove  that  it  is  not.  The 
connexion  between  the  foot-weight  and  the  ounce  avoirdu- 
pois being  millesimal,  or  very  nearly  so,  this  advantage  will 
probably  be  utilised  and  enlarged  upon  in  future  develop- 
ment, not  only  by  the  scientific  man,  but  also  for  commercial 
purposes. 

Having  thus  run  through  a  practical  proposal,  we  can  see 
the  difiiculties  of  anything  like  a  complete  revivalism  of  our 
very  ancient  measures  at  the  present  time.  We  are  forced 
into  legislating  for  ourselves  and  for  our  own  time,  whenever 
we  can  legislate  at  all. 
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Hygiene ;  its  Principles  as  applied  to  Public  Health.  By  E.  F. 
WiLLOUGHBY,  M.B.  London  and  Glasgow:  W.  Collins, 
Sons,  and  Co.,  Lim. 

This  work  contains  so  much  matter  of  sterling  excellence  that 
we  are  tempted  to  overlook  the  beginning  and  end  of  the  preface, 
in  which  the  author  bows  down  to  the  educational  Moloch  of  the 
present  day.  * 

The  first  seiflion  of  the  book  deals  with  dietetics.  Here,  in 
speaking  of  the  carbohydrates,  the  author  might  usefully  have 
referred  to  the  doubts  which  have  lately  arisen  whether  beet-root 
sugar  is  really  identical  with  the  saccharose  of  the  cane,  or 
whether  it  is  not  a  distindl  produdl,  betose,  possessing  the  same 
percentage  composition,  but  differing  physically  and  physiologi- 
cally. 

The  question  on  what  the  efficacy  of  anti-scorbutics  depends 
is  discussed  at  some  length,  and  is  left,  from  a  theoretical  point 
of  view,  undecided,  though,  as  the  author  remarks,  no  difficulty 
is  felt  in  practice.  May  not  a  part  of  the  immunity  which  sea- 
faring men  enjoy  in  comparison  with  their  predecessors  be  due 
to  the  fa<5l  that  sea- voyages  are  now  very  much  shorter  than  was 
the  case  before  the  introduction  of  steam  ? 

Dr.  Willoughby  asserts  that  potatoes  contain  no  acid.  But  if 
he  will  cut  a  raw  potato,  and  apply  a  piece  of  blue  litmus-paper 
to  the  freshly-cut  surface,  he  will  be  convinced  of  his  mistake. 

In  considering  the  potential  energy  contained  in  food  the  author 
shows  the  erroneous  nature  of  Frankland's  estimates.  He  quotes 
this  chemist's  figures,  however,  drily  remarking  that  '*  questions 
on  them  may  be  given  in  examination-papers."  He  adds  that 
'<  since  it  has  been  proved  that  starch  is  more  easily  metabolised 
than  fat,  the  fancied  superiority  of  the  latter  as  a  source  of  heat 
must  be  reje(5led  as  erroneous." 

Few  among  the  general  public  will  be  prepared  to  hear  that 
veal-broth  contains  more  nutriment  than  mutton-broth  or  beef-tea. 
It  appears  that  <'  at  the  Munich  hospitals,  where  dietetics  are 
studied  more  scientifically,  perhaps,  than  anywhere  else,  veal 
minced  and  cooked  with  meal  is  much  used  for  convalescents." 

Concerning  the  cereals  Dr.  Willoughby  states  that  a  great  part 
of  rye-bread,  when  eaten,  passes  off  undigested.  Oatmeal  was, 
he  considers,  an  excellent  food  so  long  as  milk  could  be  had 
ad  libituntf  but  without  this  accessory  it  is  much  less  valuable. 
Maize  he  pronounces  to  be,   of  all  the    cereals,  the   nearest 
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approach  to  a  perfedl  food.  It  is  to  be  regretted  that  obstinate 
prejudice  prevents  its  use  for  human  food  in  Britain.  The  potato 
he  places  low  in  the  dietary  scale,  and  deplores  the  fad^  that 
English  people  look  on  all  other  vegetables  as  mere  luxuries. 
The  lentil  he  considers  the  most  nutritious,  as  well  as  the  most 
digestible,  of  all  forms  of  vegetable  food. 

When  speaking  of  alcoholic  drinks,  the  author  points  out  that 
no  natural  wine  can  contain  more  than  14  per  cent  of  alcohol, 
since  at  this  point  fermentation  is  arrested.  He  denounces  the 
increasing  use  of  the  rank,  coarse  potato- spirit  of  Prussia,  loaded 
with  **  fusel "  for  the  fortification  of  natural  wines  and  the  manu- 
facture of  totally  spurious  ones. 

On  the  subjedl  of  alcoholic  drinks  Dr.  Willoughby  takes  a  judi- 
cious mean  path.  Whilst  utterly  condemning  their  common 
random  use,  especially  on  an  empty  stomach,  he  insists  that  they 
have  their  time  and  place.  Alcohol  **  undoubtedly  checks  meta- 
bolism, and  much  nonsense  has  been  written  on  this  point,  even 
by  such  men  as  Dr.  A.  Carpenter,  as  if  this  process  could  not  be 
too  adlive."  The  fallacious  character  of  the  conclusions  of 
Lallemand,  Perrin,  and  Duroy  is  shown.  These  experimentalists, 
'-  if  they  deserve  the  name,  dosed  men  and  other  animals  with 
enormous  quantities  of  alcohol,  and  because  they  could  detedl  a 
certain  quantity  in  the  urine,  &c.,  inferred  that  none  of  it  was 
consumed." 

Cocoa,  when  freed  from  a  portion  of  its  fat,  the  author  con- 
siders almost  a  perfe<5l  food,  but  he  deprecates  the  common 
pra<5lice  of  mixing  it  with  starch. 

He  protests  against  the  common  and  increasing  use  of  ice  and 
iced  water,  which  interfere  with  digestion,  and  may  even  give  a 
serious  shock  to  the  nerve  centres.  At  the  same  time  he  exposes 
the  fallacy  that  ice-water  is  always  pure.  It  once  fell  to  our  lot 
to  examine  the  feasibility  of  a  scheme  for  purifying  the  sewage  of 
large  towns  by  freezing.  We  found  that  the  ice  retained  a  large 
share,  not  only  of  the  suspended,  but  of  the  dissolved  pollutions. 

The  nutritive  value  of  Liebig*s  extra<5l  of  meat  is  pronounced 
less  than  nothing,  since  its  constituents  a(5tually  accelerate  meta- 
bolism. 

On  the  use  of  milk  the  author  gives  the  caution  that  foot  and 
mouth  disease  is  dire(5lly  communicable  by  this  secretion.  As 
regards  tubercular  disease  the  evidence  is  less  decisive,  though 
there  is  strong  reason  to  believe  that  danger  really  exists  if  the 
milk  is  used  regularly.  The  flesh  of  animals  "  should  be  con- 
demned unconditionally  when  evidence  is  had  of  cattle  plague^ 
epizootic  pneumonia,  sheep-pox,  acute  rheumatism,  pig-typhoid 
and  scarlatina,  erysipelas,  anthrax,  and  trichinse." 

Under  the  head  of  adulteration  our  author  shows  the  short- 
coming of  the  existing  laws.  Thus  no  a<5lion  can  be  taken  against 
the  vendors  of  the  so-called  "  French  Coffee,"  or  "  Coffee  as  in 
France," — ^the  most  disgraceful  falsehood  uttered  since  Chaucer 
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first  denoanced  a  shopkeeper  as  "  much  a  liar  " — though  75  per 
cent  of  the  article  is  chicory,  and  not  coffee  at  all.'* 

In  speaking  of  "  butterine  "  Dr.  Willoughby  makes  no  mention 
of  the  circumstance  that  the  fat  of  diseased  animals  is  often  used 
in  its  manufa<5lure  without  having  been  subjedled  to  a  tempera- 
ture sufficiently  high  to  ensure  the  destru<5lion  of  microbia. 

On  the  subje<5l  of  water  we  meet  with  the  very  questionable 
statement  that  the  water  supply  of  Paris  far  surpasses  that  of 
London  in  purity.  At  the  present  time  there  are  complaints  of 
£»cal  matters  present  in  the  Paris  water,  and  the  question  is 
raised  of  a  fresh  supply  from  some  distant  springs. 

The  author  does  not  accept  the  statement  that  a  river,  once 
polluted  with  sewage,  is  incapable  of  self-purificaion,  and  gives 
an  official  account  of  the  state  of  the  Seine,  above  and  l^low 
Paris,  to  prove  his  case.  He  holds — and  justly — ^that  **  a  mere 
trace  of  albumenoid  ammonia  derived  from  enteric  and  choleraic 
stools  teeming  with  bacteria  may  be  more  dangerous  than  a 
hundred  times  the  weight  of  healthy  faeces,  or  other  animal  or 
vegetable  matter.'* 

We  regret  that  space  does  not  allow  us  to  carry  any  further  our 
examination  of  this  most  valuable  work,  which  is  in  small  com- 
pass an  encyclopaedia  of  pubhc  health. 


Chemical  and  Physical  Analysis  of  Milk,  Condensed  Milk,  and 
Infants*  Milk-Foods,  with  special  regard  to  Hygiene  and 
Sanitary  Milk  Inspection.  A  Laboratory  Guide,  developed 
from  Pra<5lical  Experience,  intended  for  Chemists,  Physicians, 
Sanitarians,  Students,  &c.  By  Dr.  Nicholas  Gerber. 
Translated  from  the  Revised  German  Edition  and  Edited  by 
Dr.  Hermann  Endbmann.  New  York:  the  Author. 
London  :  TrObner  and  Co. 

The  author  of  this  valuable  manual,  judging  from  his  preface, 
makes  a  point  of  rejedling  the  methods  for  milk  analysis  known 
and  used  prior  to  1877,  and  proposes  others  as  superior  in  accu- 
racy, simplicity,  and  economy  of  time. 

Dr.  Gerber  enters  upon  his  task  by  giving  a  description  of 
normal  cow's  milk,  and  noticing  the  physiological  and  other 
causes  influencing  the  chara(5ter  of  the  secretion.  Here  it  may 
be  remarked  that  in  spite  of  the  great  attention  which  has  been 
drawn  to  a  8ubje<5l  of  so  great  agricultural  and  hygienic  impor- 
tance, all  the  circumstances  of  the  case  have  not  been  fully 
studied.  Thus,  concerning  the  changes  which  occur  in  milk 
when  cows  are  in  heat,  the  author  admits  that  but  little  is  known. 
He  informs  us  that  after  a  certain  age  the  yield  of  milk  diminishes, 
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but  he  does  not — ^as  far  as  we  see — ^throw  any  light  upon  the 
possible  changes  in  its  quality.  This  is  the  more  to  be  regretted^ 
since  the  opinion  prevails  that  the  milk  of  aged  cows  has  a  ten- 
dency to  occasion  phthisis.  Decisive  information  on  this  point 
would  have  been  very  valuable. 

The  influence  of  meteorological  phenomena  on  the  yield  and 
quality  of  milk,  we  are  told,  has  yet  to  be  examined.  "  Hard 
work,"  it  is  stated,  impairs  the  quality  and  reduces  ^e  quantity  of 
milk.  This  is  a  consideration  which  has  no  practical  interest 
for  the  English  reader. 

In  a  se(5lion  on  the  colour  of  milk  it  is  remarked  that  deep  blue 
spots  are  sometimes  produced  in  milk  by  a  certain  fungus.  The 
pigment  generated  appears  to  border  closely  upon  triphenyl- 
rosaniline. 

As  to  the  microscopical  examination  of  milk,  the  author  con- 
siders that  it  can  merely  furnish  useful  indications  for  the  detec- 
tion of  morbid  changes  or  for  the  determination  of  adulterants. 
The  lower  organisms  present  in  milk  are  Mycodcrma  lactis,  Mucor 
TdcemosuSy  Penicillium  glaucunty  Dictyostelium  mucoroides^  and 
various  species  of  badleria,  vibrio,  zoogloea,  and  monads.  Hence 
no  one  need  wonder  that  milk  may  be  the  medium  of  transmitting 
infe(5lious  diseases.  It  is  thoroughly  established  that  microbia 
present  in  the  water  drunk  by  cows  may  reappear  in  their  milk. 
Other  channels  of  infe(5tion  are  impure  water  used  to  adulterate 
milk,  or  even  to  wash  out  the  cans.  Milk  whilst  stored  in  dairies 
has  been  found  to  absorb  and  communicate  the  virus  of  typhus 
and  of  scarlatina.  Dr.  Gerber  is  of  opinion  that  the  milk  of  cows 
suffering  from  foot  and  mouth  disease  and  from  cattle  plague  is 
not  rendered  safe  hy  boiling.  He  protests  against  the  use,  in  the 
diet  of  milch  cows,  of  distillery  swill,  brewers'  grains,  and  other 
fermenting  matter.  He  rightly  suggests  that  the  supervision  of 
milk  should  extend  to  the  animals  themselves,  their  food,  water, 
and  housing. 

As  regards  adulteration,  the  author  is  of  opinion  that  dealers 
mostly  confine  their  operations  to  watering  and  to  the  addition  of 
skim-milk  to  new  milk. 

Concerning  sheeps'  milk  we  find  the  following  curious  remark : 
—**  The  many  points  which  mountain  dairies  and  the  dairies  of 
the  marshy,  fiat  lands  have  in  common  is  also  illustrated  by  the 
fadl  that  sheep  are  kept  for  their  milk  in  Holland.'' 

In  speaking  of  condensed  milk  the  author  exposes  a  vulgar 
error.  He  writes — *'  It  is  simply  a  prejudice  that  Swiss  con- 
densed milk  should,  as  regards  richness,  possess  superior  quali- 
ties. Considerable  stress  is  laid  on  the  superior  quality,  especi- 
ally as  regards  fiavour,  of  the  milk  of  cattle  fed  on  Alp  mountain 
pasture.  If  we  consider,  however,  that  the  establishments  which 
manufa(5lure  condensed  milk  are  not  only  situate  in  the  valleys, 
but  use  exclusively,  as  they  do  ever3nvhere  else,  milk  produced 
in  the  valleys,  the  ridiculousness  of  the  claims  made  are  at  once 
apparent."  302 
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It  18  stated  that  among  the  varieties  of  condensed  milk  is  one 
in  which  salt  is  partially  substituted  for  sugar.  In  France  there 
is  even,  horrihiU  dictu,  milk  condensed  with  the  addition  of  tar, 
coal  or  wood ! 

In  the  instrudlions  for  examining  human  milk  we  find  it  stated 
that  '<  Woman's  milk  differs  from  the  milk  of  animals,  especially 
cows."  We  must  here  ask  whether  the  milk  of  animals  belonging 
to  the  order  of  Primates,  and  especially  of  the  anthropoid  apes, 
has  ever  been  fully  examined  ? 

The  author's  suggested  rules  for  a  rational  milk  inspedlion  are 
admirable,  and  we  should  greatly  like  to  see  them  officially 
adopted  in  England. 

The  only  defe(5l  of  this  book  is  that  it  is  written  in  very  im- 
perfeA  English. 


Expository   Thoughts    on    the  Creation.      By  Jambs   Robert 
Smith.    London  :  Elliot  Stock. 

Wb  have  here  one  of  the  many  attempts  at  reconciling  the 
teachings  of  modern  Science  with  the  Hebrew  cosmogony.  The 
author  confesses  to  a  lack  of  sufficient  knowledge  of  Natural 
History,  and  pleads  that  neither  leisure  nor  learning  (properly 
so  called]  has  been  brought  to  bear  upon  his  undertaking.  He 
admits,  lurther,  being  "  no  Hebrew  scholar." 

In  an  early  part  of  Mr.  Smith's  treatise  we  further  find  him 
recording  his  opinion  that  <<  the  Bible  was  not  written  to  teach 
Nature's  fadls  and  laws  and  workings."  This  is  the  very  view 
which,  since  the  days  of  Giordano  Bruno,  and  of  Galilei,  has 
been  held  by  men  oT  Science  in  general.  Rightly  understood, 
this  view  renders  all  inquiries  as  to  the  harmony  and  disharmony 
between  Science  and  Revelation  a  mere  waste  of  time.  Mr. 
Smith,  however,  does  not  feel  the  the  full  force  of  the  admission, 
or  he  would — rather  he  could — have  proceeded  no  further. 

The  first  chapter,  entitled  '*  Observations  and  Conclusions 
respe<5ling  the  Authors  of  Creation,"  lies  entirely  outside  our 
competence.  We  can  merely  intimate  that  the  author  takes  up 
a  position  which  a  few  centuries  ago  would  have  been  perilous  in 
the  extreme.  Even  in  our  days  it  may  give  occasion  to  much 
inkshed  should  it  attradl  the  attention  of  professional  theo- 
logians. 

In  the  second  chapter  Mr.  Smith  takes  up  what  he  calls  "  the 
much- vexed  question  respedling  the  length  of  each  period  trans- 
lated in  our  English  Bible  '  day.'  "  To  the  man  of  Science  who 
takes  his  stand  on  the  simple  principle  above  laid  down,  this  is 
no  question  at  all.    The  author  conceives,  as  have  done  others 
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before  him,  that  the  days  of  creation  were  periods  of  consider- 
able length,  to  each  of  which  he  assigns  the  length  of  zoo,ooo 
years.  The  reasons  assigned  for  selecting  this  precise  length  of 
time  seem  to  us  highly  fanciful.  Thus  we  are  told  that  the  five 
ciphers  placed  at  the  right  hand  of  '<  the  emblematical  unit  7/' 
in  order  to  give  the  earth's  total  existence  of  700,000,  **  may 
symbolise  the  five  senses  of  all  the  higher  genera  of  animals,  as 
well  as  the  elements  of  general  nature,  inanimate  and  animate 
and  organic."  The  '*  compound  elements  "  of  Nature  were  aeri- 
form vesicular  matter,  wind,  watery  vesicular  matter,  oleaginous 
vesicular  matter,  and  salt." 

To  find  wind  classed  as  an  element  is  indeed  bewildering,  and 
we  ask,  though  in  vain,  for  any  evidence  upon  which  such  a 
classification  can  be  built. 

In  succeeding  chapters  we  find,  however,  much  more  that  is 
perplexing.  Thus  we  read  of  "  the  primordial  pair  of  the  second 
genus  of  metals,  namely,  copper  and  brass."  *<  Taking  lead  and 
tin,  copper  and  brass,  pig-iron  and  dense  iron  as  being  respedl- 
ively  natural  pairs,  as  I  contend  that  they  are,  lead,  copper,  and 
pig-iron  were  accordingly  formulated  in  the  northern  hemisphere, 
and  tin,  brass,  and  dense  iron  in  the  southern."  Leaving  out 
any  remarks  on  finding  the  well-known  .alloy  brass  classed  with 
simple  metals,  we  may  well  ask  in  what  part  of  the  southern 
hemisphere  it  occurs  m  Nature  ?  We  may  likewise  ask  whether, 
surface  for  surface,  copper  is  not  equally  plentiful  in  the  south  as 
in  the  north  ? 

The  mystery  is  how  any  man  of  evident  culture,  and  of 
thoughtful,  intelle(5lual  habits,  can  entertain  such  notions  as  we 
find  scattered  on  almost  every  page  of  the  work  before  us  ?  This 
difficulty  hinges,  doubtless,  on  the  peculiarity  of  English  educa- 
tion, which,  until  lately  at  least,  allowed  the  middle  and  upper 
classes  to  grow  up  in  the  grossest  ignorance  of  things  in  contra- 
distinction to  phrases. 


journal  and  Proceedings  of  the  Royal  Society  of  New  South 
Wales  for  1883.  Sydney :  Richards.  London  :  Trtibner 
and  Co. 

The  Anniversary  Address,  by  the  President,  Christopher  Rol- 
leston,  contains  a  feature  which  will  now  appear  strange  to  many 
persons  in  the  Home  Kingdom, — we  mean  the  most  eloquent 
tribute  to  the  memory  of  Charles  Darwin.  So  much  rubbish — 
we  use  the  word  advisedly — is  now  obtruded  upon  the  world 
that  even  the  death  of  our  foremost  savant  and  the  mighty  lessons 
of  his    life    are    fading  into    obscurity.      We    hay^    heard    it 
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hinted  that  had  the  <<  Origin  of  Species  "  been  first  published 
at  any  time  during  the  last  eight  or  nine  years  it  would  have 
met  with  little  attention,  save  amoiig  professed  naturalists. 

We  must  call  particular  attention  to  a  paper  by  Mr.  Peter 
Beveridge,  on  the  '*  Aborigines  inhabiting  the  Great  Lacustrine 
and  Riverine  Depressions  of  the  Lower  Murray,  Lower  Murrum- 
bidgee,  Lower  Lachlar,  and  Lower  Darling.'*  It  is  here  remarked 
that  "  a  sting  from  a  deaf  adder  is  considered  by  the  natives 
hopelessly  fatal ;  therefore  they  rarely  attempt  the  extradlion  of 
the  deadly  virus  injedled  by  that  reptile's  horny  tail  spur  :  in  fadl 
they  have  not  any  time  to  try  a  cure,  for  the  vi<5tim  seldom  lives 
twenty  minutes  after  being  wounded.  These  reptiles  are  the 
most  dreaded  of  all  the  snake  kind  by  the  aborigines,  on  account 
of  their  superior  virulency.  To  add  to  the  danger  arising  from 
these  reptiles,  nothing  will  move  them  from  the  position  in  which 
they  are  met.  If  one  is  touched  by  a  careless  foot,  or  even  by  a 
piece  of  stick,  as  he  lies  in  the  path,  he  does  not  crawl  away 
from  the  interrupting  objedl  as  quickly  as  possible,  as  is  the 
manner  of  most  reptiles ;  he  merely  raises  his  head  and  tail 
simultaneously,  and,  with  the  rapidity  of  thought,  seizes  the  dis- 
turbing objedt  with  his  mouth,  holding  firmly  thereby,  whilst  he 
drives  his  tail  spur  into  it  repeatedly."  Here,  then,  we  have  a 
nameless  snake,  fully  as  deadly  as  the  cobra,  but  anomalous  in 
as  far  as  its  venom  is  secreted  and  emitted  not  by  glands  in  the 
head  and  hollow  teeth,  but  by  a  special  organ  at  the  tail.  Further 
investigation  is  here  surely  needed. 

According  to  Prof.  Liversidge,  Mr.  Brown,  a  Wesleyan  mis- 
sionary, brought  from  New  Britain  a  soft  white  limestone, 
physically  and  chemically  undistinguishable  from  chalk.  He 
now  exhibited  specimens  of  flints  from  the  islands  of  Ulana  and 
Ugi, — an  additional  proof  of  the  probable  presence  of  true  chalk 
of  the  Cretaceous  age  in  the  South  Sea  Islands. 


British  Fresh  Water  Algce,  exclusive  of  the  Desmidiea  and  Dia- 
tomacece.  By  M.  C.  Cooke,  M.A.,  L.L.D.,  A.L.S.  2  vols,, 
8vo.,  pp.  330.  Plates  130.  London :  Williams  and  Nor- 
gate,  1882  to  1884. 

This  magnificent  work,  of  which  the  first  two  parts  have  already 
been  noticed,  has  at  length  been  completed,  and  there  is  no  reason 
to  alter  the  favourable  opinion  then  expressed.  (*'  Journal  of 
Science,"  vol.  4,  p.  263). 

The  separation  of  the  "  Fresh  Water  Algae  "  from  the  numerous 
Marine  species  is  purely  a  matter  of  convenience,  and  as  the 
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author  states,  *^  is  confessedly  an  artificial  arrangement  which 
demands  apology,  but  can  scarcely  receive  justification.  The 
only  excuse  which  can  be  offered  is  that  it  serves  the  purpose  of 
those  for  whom  the  present  work  was  written,  namely,  the  micro- 
scopists  who  desire  some  acquaintance  with  the  organisms  met 
with  in  their  excursions  to  ponds  and  ditches.  This  class  of 
students  certainly  deserve  such  assistance  :  their  limited  time  for 
study  is  mostly  spent  at  the  microscope,  or  out  of  doors  colledling 
specimens,  rather  than  in  searching  through  libraries  and  over- 
whelming masses  of  periodical  literature.  They  work  earnestly 
and  yet  leisurely,  and  not  having  to  cram  for  passing  examinations, 
dispense  with  the  services  of  the  professional  coach  ;  if  the  aid  of 
someone  knowing  more  than  themselves  is  needed,  it  is  found  at 
one  of  the  natural  history  societies  which  now  abound  all  over 
the  kingdom,  and  the  strange  specimen  sooner  or  later  reaches 
the  hands  of  an  expert,  who  is  able  to  tell  something  about  it,  or 
still  more  humbly  to  say  he  does  not  know,  and  advise  how 
further  research  is  to  be  condu(5led.  Those  who  have  had  the 
good  fortune  to  meet  the  author  of  the  present  work  either  at  the 
Quekett  Club  or  at  one  of  his  excursions,  will  know  how  to  value 
the  instru(5tions  and  hints  of  so  genial  a  teacher — one  who  loves 
science  for  its  own  sake. 

The  introdudlion  contains  a  concise  history  of  the  subjedt,  from 
which  it  appears  that  in  Ray's  time  about  twenty  species  of  Fresh 
Water  Algae  were  known  ;  these  had  increased  to  eighty-eight  at 
the  publication  of  Dillwyn's  **  British  Confervse  "  in  1809. 

The  next  important  work  was  Hassall's  "  Fresh  Water  Algae," 
published  in  1845,  containing  descriptions  and  figures  of  two 
hundred  and  ninety-seven  species.  Since  that  time  the  student 
in  search  of  information  respedling  these  organisms  must  have 
sought  for  it  through  the  over-increasing  mass  of  scientific  peri- 
odical literature.  The  present  work  contains  descriptions  of  four 
hundred  and  thirty-eight  species.  Respedling  the  omission  of 
the  Desmidieae,  the  author  must  answer  for  himself.  ''This 
large  and  interesting  family  is  designedly  excluded,  as  it  is  pro- 
posed to  treat  them  separately.  As  so  many  students  confine 
themselves  exclusively  to  this  family,  this  proposal  will  doubtless 
commend  itself.  The  excellent  text-book  by  J.  Ralfs  has  long 
been  the  standard  for  English  students,  and  would  be  so  still  but 
for  its  scarcity  and  the  large  number  oJF  additions  in  the  interval 
since  its  publication."  Similar  remarks  will  apply  to  the  more 
numerous  family  of  Diatomaceae.  The  coloured  plates  are 
beautifully  executed,  and  in  many  instances  are  from  the  author's 
own  drawings,  in  which  case  the  magnifying  power  invariably 
accompanies  the  figure. 

A  list  of  the  authorities  quoted,  and  what  is  even  more  useful 
to  the  readers  for  whom  the  book  is  intended,  a  well-compiled 
glossary,  form  part  of  the  work. 

While  congratulating  the  author  on  the  completion  of  his  book 
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it  must  be  acknowledged  that,  although  it  has  come  to  an  end,  it 
is  evidently  not  finished.  No  one  can  read  it  carefully  without 
thinking  that,  although  much  has  been  done  during  the  thirty- 
nine  years  which  have  passed  since  the  publication  of  Hassairs 
book,  as  much,  or  more,  remains  to  be  accomplished.  The  Pal- 
mellacess,  Protococcaceae,  and  Chroococcaceae  will  furnish  plenty 
of  work  for  years  to  come  to  any  who  will  devote  time  and  leisure 
to  cultivating,  watching,  and  working  out  their  life-history. 
Such  patient  and  exhaustive  research  as  that  of  Messrs.  Dallinger 
and  Drysdale  on  the  Monads,  applied  to  the  investigation  of  any 
of  the  lower  and  little  known  organisms,  must,  in  time,  yield 
equally  valuable  results.  Many  of  the  forms  included  in  the 
above-named  families  will  probably  be  found  to  be  only  immature 
orms  of  other  algae  or  lowly  organised  plants. 


The  Agnostic  Annual^  1885 :  London :  H.  Cattbll  and  Co. 

Among  the  essays  in  this  annual  of  intensely  heretical  repute 
four  at  least  especially  claim  our  notice.  The  first,  and 
perhaps  the  foremost  of  these  is  *'  Pessimism  and  Physiology," 
by  C.  N. — a  refutation  of  the  philosophy  of  Schopenhauer  and 
his  imitators.  The  author  does  not  accept  the  view  that  this  is 
the  worst  of  all  possible  worlds ;  but  neither,  as  far  as  we  can 
see,  does  he  advance  the  inverse  proposition.  Either  of  these 
extreme  views  can  be  held  only  by  non-observers  who  have 
never  risen  to  the  wisdom  conveyed  in  the  homely  old  proverb, 
"  it's  an  ill  wind  which  blows  nobody  good.'*  We  might  ask 
both  optimist  and  pessimist  what  world  do  they  mean  ?  The 
world  as  it  has  been,  as  it  is,  as  it  probably  will  be,  or  as  it 
might  be  if  man  would  put  even  his  scanty  present  knowledge 
into  practice  ?  We  see  changes  for  the  better,  due  to  man's 
awakening  intelligence  and  moral  sense,  and  proving  that  the 
world  cannot  previously  have  been  the  best  possible,  since  it  has 
proved  capable  of  emendation.  We  see,  on  the  other  hand, 
changes  for  the  worse,  due  to  man's  greed  and  ignorance.  We 
see  forests  destroyed  and  the  climate  of  extensive  regions 
altered  for  the  worse  by  the  simple  introduction  of  goats — 
animals  which,  as  Sir  Joseph  Hooker  informs  us,  have  occa- 
sioned far  greater  desolation  than  has  been  due  to  war.  We 
see  other  countries  made  fit  only  for  the  dwelling  of  demons  by 
the  coal-smoke  and  other  products  of  modem  industrialism — 
proof  sufficient  that  our  planet  previously  cannot  have  been  the 
worst  of  all  possible  worlds,  since  it  has  proved  capable  of  so 
much  and  far  more  deterioration. 
Or,  if  we  may  take  the  common  pessimist  formula  that  **  life 
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is  not  worth  living,"  there  is  room  to  ask  "  to  whom  ?"  Cer- 
tainly not  to  all  the  many  who  are  in  harmony  with  the  spirit  of 
the  present  age,  whose  aim  is  high  living,  and  low — very  low — 
thinking,  very  well  content  with  <*  business  "  during  the  day,  and 
Little  Bethel,  or  the  tavern  parlour,  or  the  parliamentary 
debating  society  at  night. 

C.  N.  points  out  that  <*  very  little  pleasure  is  felt  in  connec- 
tion with  continuous  organic  fun(5lions  unless  they  have  been 
interrupted  by  ill-health  or  abstinence.  There  is  little  delight  in 
normal  muscular  a(5tivity,  or  in  deep  drawn  breaths  of  fresh  air, 
except  to  the  invalid  who  has  long  been  pent  in  a  sick  room." 

Most  true ;  indeed  the  portions  of  our  bodies  susceptible  of 
pleasure  are  few  and  small,  whilst  the  great  rest  exerts  its 
functions  when  in  health  without  our  consciousness. 

He  continues:  <<  The  darkest,  the  most  logical,  the  most 
absolutely  immoral  form  of  pessimism  is  sponsored  by  Calvin. 
But  the  exile  of  the  middle  ages  is  over  long  ago ;  the  husks 
which  the  swine  did  eat  are  forgotten  ;  even  the  good  father  is 
superannuated,  and  we  are  striving  chiefly  to  retain  faith  in  the 
fatted  calf." 

What  a  truthful  pi<5ture  ! 

He  continues  :  *'  World-weariness  sets  in,  and  with  it  a  new 
form  of  pessimism,  more  subtle,  and  perhaps  more  paralysing. 
Yet  the  dodlrine  of  Schopenhauer  can  scarcely  be  called  new^ 
seeing  that  it  is  in  reality  a  one-sided  presentation  of  a  religion 
more  ancient  than  Christianity.  Having  worn  out  the  first  suit 
of  mourning  which  we  borrowed  from  the  East,  forthwith  we 
proceed  to  borrow  another,  different  in  pattern,  but  equally  dismal. 
St.  Paul  gives  us  over  to  Buddha."     From  the  East ! 

**  Ach,  des  Lebens  Bluthen  sind  verfallen 
Vor  des  Ostens  melancholisch  Wehen." 

C.  N.  ably  maintains  that  the  existence  and  development  of 
conscious  life  on  the  earth  cannot  be  comprehended  save  on  a 
theory  the  very  opposite  to  that  of  Schopenhauer.  "  Evolution 
has  been  possible  because  sentient  beings  have,  on  the  whole, 
liked  life,  and  taken  delight  in  the  exercise  of  their  faculties." 

Under  the  strange  title, ''  Mars*  Hill  in  London,"  Mr.  Moncure 
Conway  notices  the  recent  encounter  between  Mr.  Herbert 
Spencer  and  Mr.  P.  Harrison,  and  the  summing  up  of  Mr. 
Justice  Stephen.  Mr.  Spencer  admits  that  the  *<  Unknowable  " 
has  nothing  necessarily  moral  about  it.  Mr.  Harrison  might 
make  a  still  wider  confession  concerning  his  Positivism,  with  its 
new  God  "  Humanity  " — ^almost  too  absurd  to  be  capable  of 
serious  discussion.  For  what  shall  we  say  of  a  creed  whose 
apostle  Comte  abandoned  his  devoted  wife,  who  had  nursed  him 
through  an  attack  of  insanity,  and  formed  a  liaison  with  the 
wife  of  a  convi(5t  ? 

**  Agnosticism  and  Theism  "  is  a  kind  of  manifesto  by  Dr.  W« 
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B.  Carpenter,  who  obje(5ls  to  the  standpoint  of  Agnosticism  as 
"  dcfedlive  because  it  takes  account  of  the  intellecfl  only,"  yet  if 
obliged  to  choose  between  Agnosticism  and  Orihodox  Theology 
would  decidedly  prefer  the  former." 

But  this  short  essay  is  noteworthy  chiefly  for  its  unconscious, 
and  therefore  inexpugnable,  egotism.  Dr.  Carpenter  writes : 
'*  When  Agnosticism  shall  have  produced  any  such  philan- 
thropic worker  as  Mary  Carpenter,  it  may  claim  to  be  a  motive 
power  for  good.  As  her  brother,  intimately  conversant  with  her 
springs  of  adlion,  I  feel  certain  that  nothing  but  her  religious 
faith  could  have  carried  her  through  her  life  of  struggle  with  the 
dead  weight  of  ignorance  and  prejudice  she  had  to  encounter." 
It  is  not  every  writer  who  would  have  sought  among  "his 
sisters,  his  cousins,  and  his  aunts  "  for  a  telling  example. 

"  The  Messrs.  Facing-both-ways  of  Science  *'  by  Dr.  Aveling  is 
a  severe,  and  as  it  seems  to  us  an  unjustifiable,  censure  of 
such  scientific  men  as  do  not  proclaim  themselves  atheists. 
All  such  are  referred  to  the  genus  Humbug  and  the 
species  Facing-both-ways.  Within  this  species  the  author 
recognises  the  sub-species  Scientificus,  comprising  again  two 
varieties,  Indifferens  and  Religiosus.  To  the  former  variety 
are  referred  "  the  great  mass  of  our  scientific  men.  Examples 
are  the  late  Charles  Darwin,  and,  among  the  living,  Ray 
Lankester.  At  first  I  had  written  the  names  of  Huxley  and 
Tyndall ;  but,  on  refledlion-,  these  gentlemen  were  struck  out, 
for  they  are  such  hybrids  that  it  is  impossible  to  classify  them 
anywhere.  Tyndall  in  one  breath  delivers  a  Belfast  address  and 
in  the  next  informs  an  amused  world,  after  a  performance  sus- 
piciously like  a  prayer  meeting,  that  he  recants.  Huxley  writes 
boldly  against  Theism,  and  is  then  moved  to  an  almost  tearful 
anger  when  his  views  are  made  public."  Dr.  Aveling  continues  : 
"  The  chara(5leristics  of  the  sub-species  Indifferens  are  as  fol- 
lows :  entire  unbelief  in  the  supernatural  at  heart ;  respe(5lability, 
fear  of  society ;  conformity  to  its  usages  ;  the  idea  that  a  belief 
in  the  supernatural  is  necessary  for  the  lower  classes ;  silence 
upon  the  fundamental  questions  at  issue  between  the  Theistic 
and  Atheistic  world.  .  .  .  We  also  know  what  the  majority  of 
our  professors  think  of  the  Christian  religion,  and  yet  we  cannot 
get  them  to  speak  out." 

It  may  here  be  asked  how  the  author  knows  so  exadlly  what 
the  majority  of  our  professors  believe  ?  If,  further,  **  we  all 
know  '*  their  opinions,  what  more  need  for  "  speaking  out "  can 
remain  ? 

If  we,  for  argument's  sake,  suppose  that  the  bulk  of  scientific 
men  are,  at  heart,  entire  disbelievers  in  the  supernatural,  we 
can  very  well  imagine  them  concluding  that  the  progress  of 
science  is  of  vastly  more  moment  than  the  success  of  an  Atheistic 
propaganda,  and  keeping  silence  in  the  knowledge  that  any 
such  **  speaking  out  "  would  discredit  science  with  the  majority 
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of  the  nation.  We  endorse  the  plea  which  Dr.  Aveling  puts 
into  their  mouths  only  to  over-rule,  i.«.,  **  Their  calling  is  that 
of  investigating  natural  phenomena,  and  the  conclusions  to 
which  they  may  have  come  re  the  spiritual  are  of  no  moment 
to  any  but  themselves."  It  is  easy  to  say,  **  Men  are  turning 
to  the  teachers  of  science  to-day  as  they  turned  to  the  teachers 
of  religion  in  the  past." 

Now  the  great  error  of  these  teachers  of  religion  was  that  they 
assumed  to  lay  down  the  law  on  all  things.  Men  of  science, 
more  prudently,  claim  no  authority  beyond  the  limit  of  their  own 
special  studies.  Sometimes,  indeed,  a  mathematician  or  a  physi- 
cist attempts  to  adjudicate  on  biological  questions,  with  results 
which  are  anything  but  encouraging. 

Turn  we  now  to  Dr.  Aveling's  second  variety — "  (2)  Religiosus, 
Examples:  Owen  (palaeontological),  Mivart,  and  Beale.  Its 
chara(^eristics  are  as  follows  : — Belief  in  Christianity ;  dexterity 
in  extorting  harmonies  between  science  and  revelation  ;  blindness 
to  logical  conclusions ;  a  Gargantua's  mouth  for  contradictions ; 
membership  of  the  Vidloria  Institute.  This  variety  would  not 
exist  but  for  the  fadl  that  the  variety  Indifferens  is  in  being.  Its 
individuals  are  in  the  main  Sunday-school  teachers  with  a  smat- 
tering of  scientific  knowledge."  It  seems  to  us  that  the  three 
savants  just  mentioned,  to  whom  may  be  added  Wallace  among 
the  living,  and  Faraday  and  Clerk  Maxwell  among  the  recently 
dead,  possess  something  vastly  more  than  a  smattering  of  scien- 
tific knowledge,  and  we  fail  to  see  their  resemblance  to  Sunday- 
school  teachers.  Nor  do  we  see  in  the  least  how  they  would  be 
moved  to  renounce  Theism  if  Ray  Lankester,  Huxley,  and  the 
majority  of  our  professors  were  publicly  to  avow  Uiemselves 
Atheists. 

The  whole  of  this  essay  gives  the  most  signal  proof  of 
the  ability  of  the  author,  for  whom  our  concluding  wish  is  that 
he  may  do  not  less  in  scientific  research  than  the  men  whom  he 
pronounces  "  humbugs." 


Our  Comer.    Vol.  iv.,  No.  5,  November  1st,  1884, 

This  issue  is,  to  us,  barren.  Those  able  scientific  articles  con- 
tributed to  former  numbers  by  Dr.  Aveling  and  others  are  here 
conspicuous  by  their  absence.  The  present  time  of  political 
excitement  is  no  less  unfavourable  to  science  than  it  is  to  industry 
and  commerce. 
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CORRESPONDENCE. 


,*  The  Editor  does  not  bold  himself  responsible  for  statements  of  UAs  or 
opinions  expressed  in  Correspondence,  or  in  Articles  bearing  the  signature 
of  their  respedive  authors. 


ELECTRICITY    AND    THE    ANIMAL. 

I  HAVE  read  with  great  interest  your  remarks  on  Dr.  Stone's 
paper  on  '*  Eled^ricity  and  Health,"  which  was  read  before  the 
Society  of  Telegraph  Engineers  at  the  Health  Exhibition  ;  and 
also  those  on  the  experiments  stated  to  have  been  made  with 
artificial  incubation,  in  the  presence  and  absence  of  magnets. 

At  the  meeting  at  the  Healtheries  I  pointed  out  that  probably 
the  discrepancy  in  the  measurements  of  the  eledlrical  resistance 
of  Dr.  Stone's  7  feet  of  clinical  clerk,  when  measured  with  high 
and  low  tension  currents,  and  more  particularly  the  great  apparent 
fall  in  the  resistance  when  measured  by  means  of  the  alternating 
current,  might  very  probably  arise  from  an  opposing  ele<5tro- 
motive  force  being  measured  as  resistance. 

I  pointed  out  that  in  every  part  of  the  animal  body  we  have 
an  artery  and  a  vein  running  side  by  side.  When  we  pass  an 
eled^ric  current  through  a  portion  of  the  body — say  through  a 
limb— the  current  passes  along  the  two  blood-vessels  in  the  same 
diredlion  with  reference  to  the  limb  itself ;  but  it  must  be  remem- 
bered that,  looking  upon  these  vessels,  in  comparison  with  their 
surroundings,  as  conducflors,  each  would  create  its  own  magnetic 
field  in  concentric  circles  round  it,  so  long  as  the  current  was 
passing  through  it. 

In  each,  however,  the  fluid  blood — which  is  here  the  condudlor 
— is,  we  know,  in  rapid  motion,  so  that  we  may  exped^  to  have 
developed  in  each,  seeing  that  it  is  a  conductor  moving  in  a 
magnetic  field,  an  opposing  elecflro-motive  force,  which  I  suggest 
is  measured  as  resistance. 

This  supposition  is  borne  out  by  the  fa(5l  that  with  the  alter- 
nating current,  which  we  know  creates  but  a  comparatively  feeble 
magnetic  field,  the  measured  resistance  is  strikingly  reduced. 

I  believe  I  am  correal  in  stating  that  we  have  no  other  case 
of  a  body  altering  its  eledlrical  resistance,  without — either  first 
or  at  the  same  time — altering  some  other  physical  condition,  and 
therefore,  it  appears  to  me,  we  are  bound  to  look  further  for  a 
solution,  and  not  to  accept  at  once  mere  experimental  fadls, 
which  do  not  agree,  as  proof  of  physical  conditions  in  the  animal 
body  which  do  not  exist  in  other  bodies. 

It  may,  of  course,  be  obje<5ted  that  the  magnetic  field  so  ere- 
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ated  must  be  exceedingly  small.  So  it  must ;  but  the  whole 
thing  is  very  minute.  The  currents  with  which  surgeons  and 
others  deal  who  apply  eledlricity  to  the  animal  body  are,  I  be- 
lieve, the  feeblest  that  are  ever  used.  It  must  be  remembered, 
too,  that  the  condudlors — the  blood  in  the  vessels — are  moving 
very  rapidly  indeed. 

I  regard  the  experiment  with  the  magnets  and  the  eggs  as 
bearing  very  strongly  on  the  views  I  have  put  forward.  Evi- 
dently the  presence  of  the  magnets  produced  some  change  in 
the  embryo  of  sufficient  importance,  in  many  cases,  to  destroy 
life,  and  in  others  to  interfere  with  the  performance  of  the  proper 
fundlions  of  the  bird  when  hatched. 

I  suggest  that  the  presence  of  the  magnets  in  the  neighbour- 
hood of  the  eggs  generated  minute  currents  of  eledlricity  in  the 
blood  and  other  vessels,  which  adled  detrimentally  on  the  forma- 
tion of  the  chick. 

.  I  would  suggest,  as  an  extension  of  the  experiment,  that  mag- 
nets of  different  power  be  placed  in  the  neighbourhood  of  separate 
eggs,  sufficiently  removed  from  each  other  to  be  independent  in 
their  adlion  ;  and  that  the  poles  of  the  magnets,  made  small  or 
large,  as  convenient,  be  placed  in  different  positions  with  reference 
to  each  other  and  to  the  egg. 

It  appears  to  me  that  if  the  presence  of  a  magnet  can  be  made 
to  adl  prejudicially  on  the  embryo,  it  should  also,  by  suitable 
arrangement,  be  possible  to  make  it  a<5l  beneficially. 

Sydney  F.  Walker,  M.S.T.E  and  E.M.I.M.E. 


THE    OPTICAL    EFFECTS    OF    AN     UNUSUAL 
POSITION     OF    THE    HEAD. 

Can  any  of  your  readers  solve  for  me  the  following  optical  (or 
physiological  ?)  problem  ?  In  my  school-days,  when  taking  a 
stroll  with  any  of  my  companions,  it  was  a  common  practice 
among  us,  on  reaching  any  point  where  there  was  a  wide 
prospedl,  to  look  at  it  bending  downwards,  and  looking  either 
between  our  knees  or  alongside  one  of  them,  the  crown  of  the 
head  being  turned  downwards.  In  this  ungraceful  posture  the 
landscape  appeared  much  more  beautiful  than  when  viewed  in 
the  ordinary  upright  position,  everything  appearing  to  have  a 
warmer  and  richer  colouration. 

R.  D. 

[We  should  think  that  the  effedl  must  be  due  to  a  determina- 
tion of  blood  to  the  head,  caused  by  the  unusual  attitude. — 
Ed.  J.  S.] 
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Contrary  to  our  usual  custom  we  give  replies  to  the  queries  of 
the  following  two  correspondents : — 

1.  **  Vbslb." — Dr.  R.  Angus  Smith's  process  for  the  dete(5lion 
of  microbia  in  water  is  as  follows : — In  100  grms.  of  distilled 
water,  heated  to  +30^^  C,  dissolve  2  to  5  grms.  of  very  dry  gela- 
tin in  thin  leaves,  and  2  centigrms.  of  sodium  phosphate.  Filter 
and  precipitate  with  fresh  albumen.  Take  in  a  test-tube  25  c.c. 
of  this  solution ;  add  to  it  an  equal  volume  of  the  water  to  be 
examined,  and  keep  the  tube  thus  filled  for  some  minutes  in 
water  at  +35*^  C,  to  effedl  an  intimate  mixture.  Stopper  the 
tube  with  cotton-wool,  and  keep  it  for  a  few  days  in  a  warm 
room. 

2.  R.  M.  D. — We  have  it  on  the  authority  of  eminent  counsel 
that  no  learned  society  is  warranted  in  giving  the  title  of 
'*  Fellow  ''  to  its  members  unless  it  is  incorporated  either  under 
a  Royal  Charter  or  under  a  special  Adl  of  Parliament.  You 
have  therefore  no  right  to  place  the  letters  **  F  x  y'*  after  your 
name. 
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NOTES. 


At  a  recent  meeting  of  the  Metropolitan  Board  Teachers'  Asso- 
ciation, which  consists  of  2078  head  and  assistant  masters  and 
mistresses  employed  in  320  London  Board  Schools,  it  was  re- 
solved unanimously — "  That  the  Metropolitan  Board  Teachers' 
Association  endorses  generally  the  report  of  Dr.  Crichton  Browne 
on  over-pressure  and  worry  in  schools,  and  further  thanks  him 
for  his  Report." 

Says  **  Science  " : — **  Now,  Spiritualism  is  an  evil  in  the  world. 
In  America  it  is  a  subtle  and  stupendous  evil ;  a  secret  and  un- 
acknowledged poison  in  many  minds,  a  confessed  disease  in 
others, — a  disease  which  is  sometimes  more  repulsive  to  the  un- 
tainted than  leprosy." 

The  American  Ornithologists'  Union  has  done  two  very  sensible 
things.  It  has  decided  that  the  European  house-sparrow  is  not 
an  eligible  bird  in  North  America,  and  it  has  appointed  a  Com- 
mittee for  the  protedlion  of  American  birds  and  their  eggs  from 
wanton  destrud^ion. 

The  Rev.  J.  G.  Wood  comes  to  the  conclusion  that  the  musk 
beetle  (Aromia  moschata)  has  the  power  of  emitting  or  sup« 
pressing  its  odour  at  pleasure,  but  that  when  dying  the  scent  is 
continuous  and  very  powerful.  He  gives  a  case  in  which  a  scent 
of  roses  is  diffused  from  the  human  body  in  fatigue  and  weak- 
ness. <*  M.A.  (Oxon),"  commenting  on  this  statement  in  '*  Light," 
gives  some  similar  cases.  (Considering  that  the  mere  displace- 
nxent  of  a  molecule  may  convert  a  stench  into  a  perfume,  and 
vice  versd,  we  need  scarcely  feel  surprised  if  the  emanations 
from  the  dying  or  the  dead  are  sometimes  pleasantly  scented.) 

**  Cosmos  les  Mondes  "  gives,  from  an  American  source,  a 
case  of  a  tinned  copper  reservoir  having  been  perforated  by 
microbia. 

The  statement  that  ants  formally  bury  their  dead  fellow- 
citizens  has  been  confirmed  by  certain  writers  in  the  "  Neue 
Ziiricher  Zeitung."  A  Miss  Hatton  seems  to  have  even  wit- 
nessed the  funeral  ceremony. 

M.  Marey  (".Comptes  Rendus")  finds  a  simple  explanation  for 
the  more  rapid  spread  of  the  cholera  after  storms  and  heavy 
rains.  The  excreta^of  the  patients  are  often  carelessly  thrown 
into  fields,  gardens,  yards,  and  even  streets.     Heavy  rain  may 
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easily  wash  the  infedlious  matter  into  brooks,  walls,  &c.,  and  thus 
spread  the  infed^ion. 

M.  R.  B.  Roosevelt  ^American  Assoc.)  gave  cases  of  hybridism 
between  different  species  of  Salmonidse.  He  proved  that  a  fish 
hybridism  by  no  means  necessarily  implies  sterility. 

Rev.  E.  Hill,  F.G.S.  (British  Assoc.)  shows  reasons  for  re- 
jedling  all  the  theories  ot  the  Ice-age,  and  considers  that  further 
investigations  on  the  last  series  of  changes  in  the  outline  of  the 
continents  of  the  globe  should  be  undertaken. 

R.  von  Lindenfeld  concludes  that  the  Glacial  Period  in  New 
Zealand  must  have  been  very  recent. 

According  to  Prof.  Storer  carbonates  of  lead  and  baryta  in  a 
pure  state  are  fatal  to  mice,  but  the  addition  of  a  small  quantity 
of  whiting  rendered  them  both  innocuous. 

A  French  statesman,  speaking  on  behalf  of  the  proposed 
general  Exhibition  to  be  held  at  Paris  in  1889,  gravely  asserted 
that  Prance  had,  in  1855,  given  the  first  example  of  an  inter- 
national *'  Exposition."  What  of  England  and  the  World's  Fair 
in  185 1  7    Thus  is  history  manufadlured. 

*' Cosmos  les  Mondes '*  is  filled  with  indignation  at  the  pro- 
posed international  adoption  of  the  meridian  of  Greenwich,  and 
suggests,  instead,  Rome  or  Bethlehem  I 

Prof.  B.  G.  Wilder  (American  Assoc.)  proved,  by  photographs 
and  a  preparation  of  the  brain  of  a  chimpanzee,  that  in  the 
anthropoid  apes  the  cerebrum  extends  over  the  cerebellum  by  at 
least  a  millimetre. 

M.  Boillot  ('<  Comptes  Rendus  ")  calculates  the  specific  gravity 
of  liquefied  oxygen  as  0*888. 

Prof.  C.  S.  Minot  (American  Assoc.)  considers  the  ovum  to  be 
homologous  with  the  encysted  protozoon,  the  zona  radiata  being 
equivalent  to  the  capsule  or  cyst  of  the  protozoon,  and  the  con- 
tents being  also  homologous 

The  *'  Medical  Press  and  Circular  '*  has  an  exceedingly  able 
article  on  the  present  Examination-Craze. 

'<  Cosmos  les  Mondes,"  in  a  memoir  on  the  "  inconvenience' 
of  the  baccalaureat,"  shows  how  rarely  men  of  original  mic 
have  earned  scholastic  distind^ions. 
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